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I. iM Klini Cl KtN AMI SI MMAKV 

Keseaich .cuWnn^ on rstnn.tnu- the supply ol n.hst.cs to the n,ilit.<y bcpan assmninu increasing. 
i,„no.tance xs early as a decade ,>mo, to tlu- elim.nal.on ol tin- d.alt A.nid the current sui-t-estions that a 
rot'.r.^ to son.e lor.n ot drait mk,v he ,ucessa>v. tins lesea.eh once aj-ait, takes on an innxutant ro c. he 
,blcm is basically one ot Kusim- the necessa.v .nat.powe, lo, the n.iht.ry at a d.rcct cost that the 
A.r. rican public is' willini; to bea.. It .s well known that the dn.lt reduces the direct cost ol raising the 
required uiaupower by lorcii.i; those consci^ted to pav an hkU.ccI tax. Tl>e draft also ra.ses other issues 
the liiost important ot wiiicli is how to decitle who is dialtcd 

Assuinini; tlu.t the all volunteer to.ce (AVI ) is to continue it is nuix-rative that a con.iMcte 
uiulerstaiulint.. of the .niUtary n.aniMuver n.aiket he developed. The past work on this subject has 
concentrated on the career clu-ice problem. That ,s. ,H>tcu..al enlistees have been viewed as inakini; their 
decishMls based on a comparison of the piesen. values ol caieer earnings in the niihtary versus cmhan hie. 
Civcu tastes lor the niihtarv it is aij^ued that an individual opts leu a nnlitary career when the present value 
of niilitary earru.i^^s relative to the present value ol civilian earnuu-s is hnt^er than some critical value. Ilus 
critical value depends on the iudividuars tastes loi the military 

This traditional theory results in prediction statements winch can and have been tested/ In these 
tests the .ate of enlistment luis been related to relative wages, the Mualilled military available (a population 
cst.uiate). uneiuplovmeat, and recruitint^ clYort. The results obtained Ironi the ellort have been mixed but 
on the wh.,le, at legist from outward appearance, satislactory tor the period bctore the end ot the diatt^ hi a 
higlily cited post AVI- study. Cooper found what seem to be reasonable r.snlts using scmi-aiinual data. 

This present study considers Qie market for Air borce enlisted personnel. The approach taken, ttiougli 
well grounded on economic principles, departs substantially from the existing literature on mili ary 
manpower supply. Tliis existing literature has attempted to estimate the relation between supp y and i s 
determinants - prime consideration has been given to the effect of wages and unemployment on the supply 
of enUstmcnts through attempts to estimate supply elasticities. The problenis with this I'lerature are 
manifest t:, a careful reader; wage supply elasticities, as estimated, obey no orderly pnnc.ples. The ellect ot 
the militaiy wage on enlistments is as often negative as positive; it exhibits no stability over tune, place, 
service or manpower pool, .uul is extremely sensitive to the form of the chosen est.nialing equation. It is 
literally possible, througli judicious selection of the study cited, to Hnd a niagnilude and direction to 
support any ptiint of view. 

Tliis unsatisfactory state is due to a well-known problem - the identification problem. I xisting 
studies have failed to account tor the fact that observed enlistments are jointly detcmiined by demand and 
supply considerations and therefore have faded to identify the supply curve. What has been "t-nated is an 
inmroperiv specified reduced form equation which represents the equilibrium of demand and supp y. VVIule 
some authors have realized they have an identification problem in their studies, it has never been clear ,ow 
to specify the demand and supply sides of the military manpower market in order to resolve the problem. 



'Soc ihc cxccUcut p.i(KT by l"ishcT ( l-)f>')) tor discr.-.Mnn o\ tliis view, 

^ScO t-islKT {l')f)'l), 

^Scc Ci.opcr (HVV). 
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Another inUHutunt luohlcMn w.tl. llu- |ncv,. us w.uk u-s.iKs t,n,n ih. luMlnu-nt ul nul.t.nv n.lMmn,! 

decision xs decision concomin^. CMcn cIu.kv. Im t.u l. .,..K .. s,n, cM.r..l.„-r -I . nl.stocs .-v., inakr ..• 

,nilit;ny u carcc. or over intend to do so. ;i la.t well k.iow., lo A., I ..,a> i.-ai.i.ns wt... nn|'l...M/c H..' 
civilian vulno »>!' Ait I'otcc lr;iin»n' in tlu-it lvCIm^in^'. piof.i.ims 

This study attonipis to ;ulv.UKf tla- anulssis ol th^-s." issiu-s thioiu-h toiin.il.ith.n ol n^ w i,i.hI.-I lli.il 
links r.>ice Icvol ri'.,nuciMenls. i^Ms.m.ict imvimUoi u-s at..l ihe icluiuo., ;im.I ..avssu.n .n.uk.ls m 
snnultanoons system, \u ;uUhtion. a lu-vv model ot tlu- onlistuu-nl imom svhu h lu-ats llu- .hnalh... ol 
service as part ol the L-iilistnieiit decision pn>cess has hceii developed 

This report au.sists ,.1 six sections. Sc-ctioii I contains .in intiodnction and a sutntiiatv ol the p.o|ect 
In Section II the llieorv ol the enlistment decision is developed. In S<-ction III the results ot Section II aie 
used to develop a ^eneial model ol the eMinhhiiun. military hnce. In Section iV, the llieoretic.l slmctnie 
(developed in Section II and III) is lelated lo tlu- Aii I'oice manpower experience. In Section V. th, 
empirical evidence relatmr, lo previous work on the supplv ot enlistees is piesenied. Section VI eonl.iiir. 
tiaiisition from Iheoiy to empiiicat woik and leports the empirical work. 

Suninuiry 

I The Air l-nfiV nili^rrunt dcnsioii. Ihe traditional caieei choice llieoielic appioach to the Air 
l-orce erdislniont decision lails to ac.oiini lo, llie lact that the mean leiuUh of seivice is from 4.s to 
ye iR lliat is the mean ot the lime liom enlistment to separation Irom the Air I'oree, lor svhalever reason, 
has ringed Irom 4 s ,„ vZ veais lor the to l')7(, period, rhns, the median enlistee treats the Air 

f orce not as a career but as a s.iuHica.il w.„l .■x,K-rieriee in a working hie cycle. A model ol md.v.dnal 
choice is forniah/cd in this lepoit uhid, M "u- optimal distribution of total working hie between 
military and civdian altenuiiives In this -i^ the typical individual has a i^lanned workup lile that 

enconipas.ses both niilitar> and civilian e'iiplo\ lucnt. 

The theory has two nn|HMtant properties in explamint; observed enlistment behavior, l irst, it nuikes 
the enlistment deu.sion more than just a matter of companni^ the present values t)l ahemative careei 
earnings In fact, given that an indiv,du;il has a positive desired level ol military service his enlistment 
decision dejicnds on the relation between his desired length of stay and the minimum enlistment period. 
Any individual with a desired lengtii of military service greater than the minimum wUI supply Ins services, 
Tlio.se individuals with desired lengths of military service less than the minimiiiii enlistment mast make an 
all or nothing decision between no military service or the minimum enlistment |)eilod 

Ihe sc-coiid important property of the iheorv is its ability to explain the nic.ii length of military 
service This aspect of the theory is import.mt becaus" of the crucial roh- played bv -he mean service time m 
the determination of the demand tor enlistees. In tact, it is ,shown liiat the mean length of service is 
positively related to the militarv wage and negatively related lo civilian wages and the probability ol liiulmg 
civilian employment. The greate. the mean leiiglh of service, the smaller the tlow ol new enlistments 
reipiircd to maintain any given lorce level 

^ nc -iir f-onr manp.nx-cr marka. Ihe An i o.ce manpower inv.Moiv is jomtly determined in 
two inarkets the accession market and the tercnt-.- M,..,t \ ,tocliastK pmcess model is developed 
which characten/es each of liie markets. View.ng the allo^. „■ lor.e as the mimber ol servers m the 
proeoss allows the mean lenuth (-f service to be trealcJ as the in% the service rate; i,e,. one over the 

mean length of servKC is the expected numhci Ii ^ s :i p.utici.i.: iv,M,,.,n Uiriis over in any given year. 
For the Air l-'orce each position turns over aprnoM- .uc! . 0.2 tmu . ivr ..ar i nplymg a live year expected 
length of service. 

Tlie mean Icn-tii of seiviee, as pointed out al- v. is deu r- d bv nnlitai-y and civilian wages. '! he 
allowable h.rce level, on the otiier hand, is manda'-d bv Congn-.s. 1 hesc iw„ factors together detcrmme 
the Air Force demand lor enlistees. That is, the total n imhet o .s,i„.i,v times the number ol limes p.M 
year each position tiinis over yields the nundu-i ot „ew chstees thai m, i t be lound ,1 the lorce level is to 
be iiiaintainci!. 




,un« I nul.l...N ,uh1 >n,l,,u. ^^ S,,,, Inv,., , lln 1^,,. ,1.,.., ,1 
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cmpincal .ountorpart. In doingso ih: importance ol' tl.c level ol nul.tary wages relative to " ^ f 
,he level of net aeccssion is demonstrated. Throng); so,ne sin>piity.ng assumptions tlie out . l pl.mncd 
working i.to earnings pattern can bo eoilapsed into a fnnction depending on only the beghninig nuhtary and 
civilian wages. Thus, the supply of enlistees ean be derwed as a function of the military and c.v, u.n wa,:.. . 
the releva.U population of entry-age individuals and llie employment rate. In addition, the expee ud kn^th ^ 
of military service is a funetion of these same variables with the cxcepticm of the p:>pulation variable. 

Using the steadv state results, derived in Sectioti IV. the theoretical work ean : • irimsformed mio its 
empirical counterpart'. .Vs a result of this transformation the relation between the ,,-.r,au..ed cclhcents ot 
the equations describing eqmlibrium and supply and demand schedules is ap,varcnt. In la:t. tt can be shown 
that the coelT.c.ent of. for example, the military war.e in the usual supply equation is acuially the result ot 
two off-setting forces. One, the tende: v of Inghe. inihtar> wages to mcu ase the mean torcc levc due to 
mcreasod supply. Two. the dechnc u, the demand for accessions bccaus. ol incrca.sed retentum ol 
personnel 

The actual estimates were perfoiuied <m three measures of (he accession rate eaci, of which has a 
sl.ghllv different interpretation, hirst, access.ons were measured as the rate at winch individuals (whose 
pavdate was the same as their servcc date) entered the An 1 .mcc. fins .neasnre of ac-css.ons is only a 
fraction ol all those who enle, the .\.r l oue and is the closest thing we ha e to nie:«ur.r.^ the proportion 
of the tune the svsten, ,s not lull. i.e.. .here is no wait for enlistment. Sec- nd. accessions were measured as 
,he rate at which uuUvidu.ds signed up U>, the An horec regardless of theii servuc d:itc. ihe secuiu 
measure is the best cslnnate of the net supply of enlistees. Third, accessions were mc:i.sured a.s the ra.e a 
which md.viduals ente.ed the An Luce. 1 Ins last measure is the best estimate ot the An l-,.ce replacemeul 

iiecause tliese three eMi.uates are lundamcntally different, we wuutd expect the empirical results to 
differ and indeed this is the case l or exam,>le. the elTect of changes in the wage ratio (An i-orce wage 
dmded In .ivihan wauei on accessions is consistenUy negative lor the paydate .service d;,lc and senice 
date reure'ssions but i>o"sit,ve tor the pavdate regressions. In general, however, the results are as expected and 
eontlrm the tact that the equal ions estimated represent equilibrium equations. Thus, the cslitiiatcscantio, 
be used dnectK as supntv or demand equations. The pmcedures developed do. however, provide a ba.sis lor 
attempts lo estimate supi^K and demand, but a g<MKl deal more work is required to accomplish 'jus 

t"*MK'liisit>ns 

l lus work has developed a s.-mtkant class ol inodels which provale a new Way ot looking at military 
numpower markets, h.mpirical estimates rev, ,1 that the observed accession rate can do explained by these 
models, but only bv viewing enhstnlent.^ as a result ot interacting demand and supply forces. 

This woik has emphasi/ed the importance of the demand side in the determination of the net rate of 
accessions One ma,or factor in the demand side ,s the force level. In fact, the empirical results indicate lhat 
eh umes in (he buce level are one of the primary sources of explanation for tlie Air Force manpower 
cxpcdenee di.rin- Uie AVh period. The second major lac(or on the demand side is the retention rate whicn 
,s related to the mean length of stay in tiie military. Our empirical results confirm the importance ol this 
aspect of demand m that even alte. the effects .X foice ' -vel clianges are removed the effect ol an mcrease 
in ib.e nuhtar> \v;me ^n iiCLCSssii>ns is negative. 

It is clear from the empirical lesults and tlu- consistency of th. theory develoixrd that the returns to 
additional work usin.. this approach will be snbst antial . The preliminary empirical work makes ,t cle;jr that 
a jomt estimatinu tecl.Mque mast be used to ..timate the retention ar;d die accession markets. With the 
results of this ,oint estmuu.on. reliable estimates of the supply and demand wage ellects. without which a 
sensible Air borce manpower policy cannot be devised, should be available. 
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II nil rni;oRY oi- carui-r ciioici- as Am.u-D 

TO THI- l-NLlSTMt-NT Dl-CISION 



In this section, tlic tlieurclicid work is begun by n.odoling tlic problem of career choice. Tins iS a 
necessary iirsi step in developing ibc .upply side .1 the Air i-orcc enlisted personnel market. Moreover, tins 
analysis is required because the existing theory ot tho cvilian-military career choice is deficen .n several 
reshccts and not adequate tor purposes of the sinmhancous consideration of the accession and retentioti 
markets. Of particular concern is the fact that the overu hclnung bulk of /Vir R.rce enlistees do not spend 
their entire working life in the Air Force. If one looks at the distribution of departures from the Air Force 
by length of sei^ice. tlie mean of the length of service at ti.nc of separation in U.e Air Force has ranged 
between 4 S to 5.2 years (sec Appendix A), and less than 0.04 percent of individuals in tlK^ Air Force 
continue through the .ruuKlatorv retirement age.^ Thus, anv analysis of the military-civilian choice must 
confront the fact tliat virlually all individuals wlio enlist will spend a substanti;d part, and in most cases the 
dominant part, of their working lives in the civilian sector. 

Another ussuo that must be addressed (if a realistic analysis of the enlistment decision is to be 
obtained) is the fac't that enlistment contracts are for a definite mininnun tour of duty. TIiosc individuals 
for whom this mininnun is an etfectivo constraint will be iniluenced by the level at which the speci bed 
niinimum is set. For some, the minimum enlistment will induce tliem to enlist for longer than they 
otherwise would For others, the mininu.m may be so higli as to make them elect not to enlist. Ustly. the 
amount of training to be received and its eventual usefulness in the civilian sector enters into the enlistment 
decision. Clearly. Uaimn-' is relevant as an enlistment inducement only to the extent that the prospective 
trainee intends to applv Uiat traimng kiter in civilian em,.loyment. Therefore, it is essential that the military 
enlistment decision be'treated as constituting a choice of enlistment duration to be toUowed by a civilian 
career, rather than treatnm it as an all or nothing career choice. The relevant choice .s the optimal 
distribution of the working years between both militan' and civilian employment, not between exclusive 
military or civilian careers. 

The problcn can be treated analytically by assuming that individuals make choices over goods, years 
in the military and years as a civilian. As.sume that an md,vidual-s ranking over iiis choice space can be 
summari/.ed in the following indirect utility I'unction. 

U = U(g. M. (■) 

where g is interpreted as the stream of goods available lor consumption over the individual's lifetime. M is 
years of military service and C is years in civilian employment.^ Fxpression ( 1 ) is a short-hand way ol 
presenting the idea that individuals can rank -irious bundles of goods, years in the maitan." and years as a 
civilian as to which bundle they prefer. In this decision U is assumed that consumption of goods represents 
the same level of consumption for every year of the individual's life. For convenience this level of 
consumption is labeled as rcmmncn, mn.uniptinn. For any given level of pcrmaiKMit goods consumption 
the locus of comt^inations of military and civilian years of employment lor which the ind.vidua .s 
indifferent ca.n be constructed, lliesc loci, or indifference curves, are concave to the origin. In Figure l.a 
set of such curves for various levels of permanent consumption is depicted. In the figure the horizontal axis 

^.vcn tliosc individanls who cunlinuc to the ni.mi.tcry rclire.»cnl -^^c f^cncrally pursue civiban careers upon 
retirement. 

^Herein ^oods consu.npliun is treated xs a pcr.nancnt a.nsuinpiion stream. That is any planned vanat.on in 
consump ion cx^>ndiu.rc Ls i-Ljc-d. Suci, planned variation could tu- ae.ounied lor by exprcs.s.ng g as the present value of 
^M^^^S.Xy>^r.^^^^^^^. this approach does nut a.t.cr the analys.s lo tollow except to add to its complexity. 
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l-iyurc I. Indifference curves Ix^tweeii years in the military and as a civilian. 

measures years in the c.viUan labor force and ihc vertical xxis .neasurcs years in the military, l.ach 
indifference curve represents, for a given level of consumption, various combinations of military and civilian 
employment which the mdividual finds are equivalent. Since total years of work is a "bad' rather than a 
>H,d - the greater the distance from the origin a given indilterence cui^c lies, the greater must be the 
permanent consumption level since the greater is the total number ol years of work. 

The concavity of the indifference curves implies that the individual believes that "variety is the spice 
of life " Tliesc cun.es imply that the individual is wUUng to devote more of his life working il he can divide 
his years between two occupations than if he specializes in either one. An individual, who has a distaste or 
variety, would have convex indifference curves for given levels of goods consumption. The iritcrcept of the 
curves gives us an idea of the indivi juaPs relative feeling? toward the military versus civilian lilc The greater 
the civilian intercept is relative to the milita.y intercept, the greater the preference lor civilian life and vice 
vetxa. 

Given the war-e structure in the military and civilian occupations we can conslrucl the relation 
between military years, civilian years and ^-oods consumed. Let this relation be summarized by the implicit 
function 

4 + 

iJ(g. M. C) - 0 <-> 

where the signs of the partial derivatives of II are indicated above the appropnate argument. Trom (2) it is 
easily shown that increases in either military or civilian work years increase the level ol goods consumption. 

A given level of goods consumed per year will require a present value of earnings that will yield the 
revenue required for the .:oods consumption. Ciiven the interest rate, the level of goods consumed will be 
proportional to the Present value of the lifetime earniniis stream. Thus, (2) can be wnt-n as 



^This relation »>clwcen utilr . .uul number „; vc;.rs wnrkal tolU.ws because around Ihc cquililniu.n valu. k-isuro 
must have jxisitiyc martiriiil utility. 
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where h(M. O is present v:iliie of iiiconie and 7 > 0 is a factor of proportionality The p<isitivc signs above 
M and C in (3) indicate tlie assumption that increases in either niiUiary or civilian working years increase 
goods consuniption. 

Now if civihan and military wages arc fixed and equal, tiien h( M, C) will be hnear in M and C. On the 
other hand, if training in the mihtary raises civilian alternative wages then h(M, C) becomes strictly convex. 
The"strict convexity of h(M, C) implies that the total labor input required for a given present value wiU be 
smaller than if an individual specializes in civilian employment.* 

in I'igure 2, an indifference curve for givi-n permanent consumption g'' and an opportunity locus, 
which consists of the combinations of years of military and civilian work required to generate the present 
value necessary to purchase the consumption stream g° have been superimposed. For purjjose ol 
illustration, it has been assumed that the present value function is linear in M and C. It will be'useful to 
relax this assumption in the following analysis.'' 




l'i}:iirc 2. The optimal military-civilian labor choice. 

The cquilibriiun in Fijzurc 2 is at a point A with M years of military service ar.d C years ot civilian 
work. Note that tt^e budget line (opportunity locus) represents the lowest number of working years 
necessary to allow consumption Tl:ere arc two important features to be noted. First, the number of 
years in the nulitar>' depends on the relative wage in the military. In particular, the greater the mihtary 
wage relative to civilian wages, the Hatter ihe budget line and, accordingly , the greater the panned number 



''in i>ther words 7 is a number such th:il a dollar anuuinl c^\iiM ti> hfM. O invesloa at the nhirket rate <>! interest 
would just be exhausted ii! the individuaPs expected time ol death. 

*ir the inflitary wage is smaller than eivilhn waizes then the constraint is eonc:ive :ind Irinnin^ has the eftccl <il' 
reducing concavity with the s.iuie result that it' both M and C* are positive, total l.ihor input re<iuired for a jiiven present 
value will be smaller than it the individual specializes in either M or ('. 

^The linearity assumption Ls not necessary for any of Ihc results derived but simply makes Ihe llgures easier lo 
t\»llow. What is required is that Ihe constr^rinl he less uicave than Ihe indifrerence curve an interior s<)hilioii, i.e.. :\ 
sohilii>n with pi>sitive values t^r both \1 aiul C \ is to result. 
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of years of mUitary service. Second, ihc indwidu.d-s preferences for nnlitary versus civilian l.te are refle ted 
the Ipe of the indifference curve. The steeper the initud slope at the horizontal axis, the greater will be 
the number of mflitary years chosen, if cverythins? else remains the same. 

Before proceeding further with this analysis an ini,vutant issue sh.uld he addressed^ Ih.s issue 
involves ^eC of hanges ui the level of wages, which change the opportunity locus. These changes ha e 
two ef ec an nconie ^d a substitution effect. Because the problem deals with a three-good world o 
prtnlent consumption, years in the military, and years as a civilian, the indifierence map in Mgure 1 
represents a single level of utility. To clarify this point consider f igure 3. 




Fii^itrc .i. The effects of wage changes. 

In Figure ^ the indifference cui^'cs are drawn for a single level of permanent consumption. 
Accordu-.gly the nearer the origin is any indifference curve, the greater the level of utility. That is it is 
.tun ed tl ai over the relevant range that work ,s a "had" or that leisure is a "good > The opportumty locu 
Tp^ure BB. is the combination of years in the milita^ and years as a civilian that w V'^l;^ - Pr- 
lalue of income required to purcha..e the level of permanent consumption a.ssume. in the construction ol 
the indifference map. 

Consider now an increase in the military wage. Such an increase results in the opportunity locus Bl 
becoming na er- th^t is. the number of years of military service required to yield the assumed perm^uie i 
c umption stream has been reduced. This new opportunity locus is line BB' ^^^^^^'[^^^^^ 
level of permanent consumption remmns unchanged, then the individual moves to point A and increases 
military service while reducing years as a civilian. 

The ^plication of .his eqoilihriim.. however, is Ih.t the individual has consumed all of the change in 
his opportuX set as increased leisure. It should be expected that in reality the change ,n the oppprtuntty 
3 b T«d up n increased goods consuntption and letsure. Accordingly the relevartt oPl""'""' ^ se 
" Jbe consisten'with a higher pcrntanenl consu.nption level. This new opportutoty locus ,s denoted as 
line B"B" in the Figure 3. 
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Since Uk- on^.nal ..ul.lTcivnc. ,nap was conslr.ctoa lor a constant level of permanent consump ion. a 
new indifterence ntap nu.t now he drawn. It is assu.ne.l that the clashed in.lirtcrence curve ts the rclevan. 
one lor Iho new hitJier level of pentt:utent co.tsu.ttption. Accordingly, the new eqtuhhr.u.n .s at po.nt A 
with greater years in both civ.Uan and tnUitary thnn point A'. Point A . Itowe.er. stdl rcta.ns the 
substitution ol inditary time tor civilia.i lime relative to the orit;in:d equiUbriu..^ point A. 

What has been dcvcU.ped ahcne is a titeory winch determines the optimal mix of .nilitary and eiviUan 
hfo. l-undan,entuny t!us optnnaJ co.nbnn.tion is a tunction ol the opportunity locus The ^'^P^l'^^^^^^^^^ 
is itself a function of the wage structure .n nnlitary versus civilian occupat.o.ts. in tact, as shall be shown 
below, certain aspeCs of tmlnary traming can result m a>i opportimity locus tlnit .s particularly conducive 
to tiie equilibrium choice containing a positive amount (^f military service. 

Tiie theory so tar has concentrated on the desired length of stay in the .nilitary for those who desire a 
positive amount of mil.larv service, f.ep.ally important to the military .re the determmants ot the number 
I.f individuals who desire a positive level of .nihtary service. To discuss this question the previous discussion 
of the choice function ( I ) as U relates to ind.vulua! tastes for militao' versus civilian lite must be extended. 

l iuure 4 Illustrates two sets of preleuMKc- lor military versus civilian life, Both the indifference 
cui^es a;e concave and constructed for the same level of permanent consumption but there the sumlanty 
ends Indifference cur^•e 1 1 depicts an individual with higli preterenee for the military as indicated by 
the" tact that the numlvr of vears this uuHvidua! will spend in the military, it he special.-^es is 
approxuuatcly lour times tlie speciali/mu civilian years. Indifterence curve II 1! depicts an individual with a 
.ol itively low preference lor the military since it shows tiie opposite specializing preferences. Given equal 
wages m the two sectors, the opportumty hu us will he a line. The individual with high preference tor 
the miUtar> will spec.ali/c in the nulit.uy while the leh.tively low military preference individual specializes 
in civilian life. 
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{■'iKiiri' 4. Indifference curves with contrasting military propensity. 

Consider at tins point the enlistment decision. I'irst. the only candidates tor enlistment are those with 
a positive level of desired military sei^ice. Hut. will all individuals with positive desires for the'- mil.tar>' 



" '"ihLs l-iuurc bears out ,H>irU ni.ulc earlier. Namely, tho cnnr.vl.y ol tin- iiuliflercmc 

,1,0 tastes .or nlUary vis.-v.s c> v-.lian IHe. Kalher. tiu- relaOve rre.cren.c U. .I,ese ,wo neeupat.ons ,s ropresenUd by ,.u 
rati>» ol" the iiuercept.s »if ttie iiulittcrcnee curves. 
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enlist? Cleaiiy not. since the mUitary imposes certain minimum enlistment periods. Tims ,1 a mimnu.m 
enlistment is four years, an individual with a desired military service of one year might not be expected to 
enlist although all those with desired mUitary service of four or more years will enhst. 

Figure 5 Illustrates this problem. The graph depicts an inilividual whose desired mUitary service M,, is 
less than the minimum enlistment M (for pedagogical reasons M was made quite large). The indi^adual must 
now make an all or nothing decision. He opts for some military service; i.e.. moves to pomt B m Figure 5 
and is on indifference curve 33. or specializes in civilian life ^ind is on iiidifference cuive 22. Smce 
indifference curve 33 lies above indifference curve 22, it represents a lower level of utility and the optimal 
decision is to specialize in civilian life at point D. 




I-ii^urc 5. The enlistment decision and minimum terms of enlistment. 

It IS clear Uiat the lower the mininmm enlistment period the fewer the number of individuals that are 
forced to make the decision to specialize. In fact, for the individual (Figure 5) any minimum enlistment 
period small . than M* wUl result in enlistment since the minimum enlistment, even though it is greater 
than M,,. wUl still put the individual on a lower (therefore preferred) indifference curve than indifference 
curve 22.' ' 

An altem itive to lowering minimum enlistment is to pursue pcUcies which affect the opt--.. tunity 
locus. The most obvious of tliese is increasing the military wa- structure. As has been pointed out above 
an increase in military wages flattens the opportunity locus and increases the number of mdividuals with 
positive optimal military service. Tliis case is Ulustrated in Figure 6. In Figure 6, the opportunity locus B B 
represents a higher ratio of military wage to civilian wage thanopportunity locus BE. In equilibrium with 
opportunity locus BB the individual specializes in civUian eniTOment while with opportunity locus u B 
he chooses a positive level of military service. 

Alternatively, the mUitary can offu training which can affect the individual's future civUian earnings. 
Such training will change the relative wage in favor of civilian occupations after it is received. Accordingly, 
this training makes the opportmiity locus convex to the origin. Figure 7 illustrates the effect of the mihtary 
training individuals in skills which have civilian value. Consider point A in Figure 7. This pomt ts the 

^Notc that indifference curve 22 represents the indifference curve the individual wUl be on if he specializes in 
civilian employment. 
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ci. l lie nulitaiy v,age and optimal military years. 
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/'7,1,'Mrc' 7. Military training and optimal military years. 

optimal combination of nulitary and civilian years, given the linear opportunity locus. Now introduce 
S ^^h after its con.plction. cr.hances civilian earnings. In effect this training reduces for any ^ven 
n vear of military' service, the number of dvUian years necessary to maintam the desired 
™nt crnsun; i ^ vd. Icordingly, the tr^ning opportunity locus is represented by the convex 
o7prunit;;:u: and new e.u.librium is at pointy B on indifference curve 22. Now the md,v,dual 
optimizes by choosing a positive level ot military service. 



''The effort of inililarv lr,liIUIl^: nil thf c<>t)str;uut is 



distiissi'd further in Se ction VI o f tlu.s t c port. 
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The impact ol the mimmuni oiihsimotit can he supciiinpi^scd on llie trainmt- eticct captured m l-ii;ure 
7 hi I-igure- 8. the relevant aspects uf l igure 7 have hccn rcconst met. d and added tc the timnnuim 
enlistment period con..raint. ..\s is readily discernible Iron, Juu"^- tl'^" i'Uiiinu..n enlistment rcMi.ired to 
induce the individual pictured to enhst is Mf with training, and M* without. As expected, the introduction 
of training that has value in civilian hie increases the prohahilty that any given individual will enlist il his 
desired level of military service ,s helow the minimum eidistmcnt pcrhM. Ot course, all those whose desired 
ser^'ice iKMiitds exceed the minununi enlistment period will enlist in any case. 




l ifiurc S. Training and the enlistment decision. 

In view ol the ahove theory military recruiting ctTort serves f ^ junctions, f irst, it alleis tastes tor 
the military, i.e.. it alters the relative intercepts of the indillerence curves by disseminating information 
concerning the military. The impact ot such inlormation is a lunetion of the perception individuals have of 
the military. Second, it alters the shape of the t)pportunity locus by {dinting out to individuals the 
advantages of the military including tiie value ot tiie non-pecuniary aspects of military life and the value of 
the training received. 

What has been done above Is to deviate from tlie accepted view of the enlistment decision making 
process. Past studies have concentrated on the career choice aspects of the enlistment decision . 1 his 
approach, while yieldiim fruitful implications, does not account for the fact that for almost all its members 
ihe militarv is not a hfetmie occupation. The approach developed here has been to view the relevant 
choice set as the distribution of the exix-cted working lile over military and civilian years. 1 his allows llie 
simultaneous discus.sion of the enlistment and length ot jrviee decisions. 

Tlic ultimate number of individuals who present themselves for enlistment, die supply of enlistees 
and the expected lemith of militarv service depend on the distribution of individuals by tastes and 
opportunities. As the theory has sh.wn. the greater the military wage relative to the civilian wage the more 
likely is any individual to have a non-/ero desired length of military service. Thus, the supply ot enlistees 
will be positivelv related to relative wages. Increases in the military relative to civilian wage also increase the 
desired length o'f stay in the militarv. Ihe impor'tance of this latter result will be shown in the subsccpient 
sections of this report. Suffice it lo say here that the increased desired length of stay decreases turn.wer and 
thereby reduces demand lor enlistees. 
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Mathematical Appendix to Section II 



Coi^sidcr the utility t imet ion 

U = U(g, M,C) 



(4) 



and Uie opportunity set 



= H(M, C) 



The maximization of (4) subject to (5) requires that 



(5) 

(6) 
(7) 
(8) 



where \ is the Lagrangian nu.l.ipUer. In this case X has the interpretation ot being the marginal value of 
pemianen consumption. Thus. (7) and (8) can be interpreted as requiring that tl.e marginal disutility of 
mU t^ or 1" ian time equal the marginal gain in utility from the additional permanent consurnpt.on 

aiab^e because of the addition^ military or civUian time. In addition it is required t^^at the m^^^^^^^^ 
second derivatives of the augmented function bordered by the first derivatives of the constraint (the 
bordered Hessian) be negative definite 



U 



u u 
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(9) 



m 



whe.e U, and Hy are respectively Uie second partial derivatives of the utility function and opportunity 



locus 



From the system (5) througli (8) the equUibrium values for permanent consumption, desired years of 
military service and years in civilian life as function of the parameters of the system can be der ved. 
AssunTng that die function H is simply the present value of the military and civilian income stream, (5) can 



b ^written as 



M M+C 

lKM,r)= Je-^VV' (t30)dt + /e ^W^(t;m.0)dt 
o M 



(10) 



where r is the rate of interest and 0 and 0 are shift parameters to be used to refiect wage changes. If it i^ 
assumed that 0 and 0 are proportional to the initial military and civilian wages then g, M and C can be 
written as 



B = ?OVm- ^c) 



(11) 



^•^The reascm for the second dc 
non-Uncar. 



rivative. of the coa.traint appearing in the Hcsian proper is because (he constraint is 
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(12) 
(13) 



Tlie derivatives of (11) throuyli (13) can bo obtained by u.lally difterLMitiatiiiu tiie first order 
conditions and the constraint and solving fur the derivatives. Riose derivatives arc 



J 



Ml 
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IDl 



+ n 
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(> 1 
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(14) 



where i = g. M, C ; j = M, C; Dy is the co-factor of (9) associated with the ith row and jth column and D.,, is 
the co-factor associated with the border row and the jth column. In effect the derivatives can be separated 
into two effects, a substitution effect and an income effect. 

The substitution effect consists of the term l-^AHy D j/IDI] and for i = j must be positive since H,^^ 
> 0, X > 0 and (Dij/|Dl) < 0 by the negative defmiteness of D. The income effect consists of the term (H,,,^ 
Do JiDI) which is negative for ij = M,D anu positive for i = g and j = M,C. The signs of the income terms 
require the assumption that pennatient consumption and less years workijig in either occupation are normal 
goods. That is. it is assumed that as individuals become wealthier they consume more and work less if their 
alternative costs remain unchanged. 

To iUustrate, Figure 9 shows a graphical representation of the income and substitution effects. In the 
figure the iniUal equiUbrium is point A on constraint bobo- Ij^t the mUitary wage rise so that the new 
constraint is bob2. Now the substitution effect i , the movcioent from point A to point A on the origina! 
indifference curve. 




Figure V. Income and substitution effects. 

The constraint at this point will purchase a higher level of pemianent consumption than riginally 
consumed. Tliis higher level of consumption represents an increase in income and will be consumed partly 
as an increase in leisure; i.e., a shortening in working life, so that both mUitary and civilian years decline. 
This decline is shown as the movement from point A' to A". Tlie indifference curve .associated with point 
A" has greater permanent consumption and lower working years than the original equilibrium position. Iliis 
higher consumption follows because the constraint on which point A" lies (b, b ,) intersects the C axis to 
the right of bo which, with constant civilian wages, implies greater present value of earnings. 
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Now U- it .s assu.ncd that substitution olTccts donunat. .n.onK- clients, th.n the dor.vatives arc 
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T.K distmction between th. approach dcveh.ped here and Hu- usual career ^-'-''-^ ^ / 
In the life cycle approach an increase in nuHtar> wages uKrcases dcsued tune sperU n the n.auar> v.s- v 
?vitn employmrnt. Addit.onally , an increase rn the rn.h.ary wa,e ntcreases the proportion ol ^ 
rdi\^durwhn have nonvero desired nuHtary tinte and therefore are possible enhstees. inna ly. an mcrease 
In the mttary^^^^^^^ increases the probab.hty that an individu.d w.tlt a positive level of destred nu1.tar>. tune 
will enlist for any piven mininuirn enhstinent period. 

In contrast tlie usual wav of viewi.i^; enhstn.eut ,s as a career choice. In this approach the present 
value f rn^u'r^^ wa,es is compared to the present value of cvhan wa.es. ^^^^^ ^^^^^^ 
relative to the civilian present value exceeds sonic critical nmiiber, the mdiv.dual enlists, i.e . chooses a 
r n tary ^ The career choice approach does not explain why the mean length ot stay in the military is 

; slnil p<ntion of the cx^^-cted work.n, life and accord.n^y the approach .s in need ot amending. 



Ill .^ MOOl I 1)1 THl AlK l ORCK 1:NL1^KD PURSONNKL 
ACCi:SSK)N AND Rl Tl NTION MARKin'S 

The Mr horcc inventory of personnel is determined through demand and supply forces in two 
• . u il\ nrirkets the accession market and the retention market. The overall demand lor 

~ s'i:^ lo c.tve. .e.,urenients. Tl.s is a stock den.and ; i.e.. the demand that i ce.a.n 

Te n e U wei ory be maintained, l.sses from the inventory occur randomly but at a mean rate wli.cl, 
Spends on the decisions made by individuals completing terms of enlistn.ents. Tl.ese individuals may re 
Of they qu^ extend, reenlist or opt out of military service and their decisions to do so deternnne the 
supply orexp^^^^^^ personnel, h will be convenient to call the market where this supply is relevar^t 
r^rJirad^^M, or retention market. Hie demand for cont.nuations is treated - P--'^>','»7" ^ " 
he c rce level requirement a..d the desired experience mix of the A.r horce enhsted personneh A higl force 
lelel'quirement c,r a demand for high levels of experience would result in high continuation deniai,d. 

The other market ~ the accession market - is linked to the continuation market through the demand 
s.de. New a^essions are demanded to replace losses from the personnel invento^. Since ; loss^^^ 
random U.e demand lor replacement will also be random. In elemental terms thmk oi J ' 
one for-one random invento^ model. Eiach time a loss occurs a demand lor a new acce,ssion is created thus 
"is fmm the ir^ver^tory are replenished on a one-for-o.ie basis and the JcrnanJ Jor acccss,ons is related t,> 
t^s iSv .ra"^ Tlie supply of accesssions is treated in a fairly conventional manner here and 

^pe^fon relative military and civilian earnings prospects. T'he only departure from the standard acc-ess.on 
supply an^ysis is to let the accession rate be a random variable and to allow some proportion ol wUhng 
enlistees to be discouraged, and hence witt.uraw. if the wait to be inducted ,s too long. 

The definition of an ec,uilibriuni in the model differs somewhat from the usual one which says that 
the oul^titi s d rnanded .md supplied are ec.ual at the equilibrium wage. In the present context this need 
not beThe case. A steady state eMUihbnum ckists if the persomtel inventory stabih/.es or has an expected 
value greLr Than zero and less than niiinity. That is. the force level, while U is a random variable, must 
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have an average aiid can not fall to zero or become ititliiito through timo. If the toi.c level shows no 
systematic tendency to shrink O' grow without limit and fluctuates around some average level, then the 
system is in equiUbrium. There is no need for the quantity demanded to equal the quantity supplied in the 
accession or retention markets to attain equUibrium. In fact, it will he argued that their equality implies 
that the Air Force, in that situation, cannot invoke any quality standards such as AFQT score minimums. 
Under the appropriate definition of cciuUibrium diere may be an excess of applicants in one or both 
markets, with quality rationing making Uie quantity taken in eittier market equal to the quantity demanded 
so long as there is an excess supply. Provided only that a steady state exists, the markets are in equilibrium. 

There are a variety of equilibria which are detennined by the wage structure. A high turnover-low 
mean experience regime would be achievable througli a system of wages that did not provide a large 
premium for experience. Alternatively, the same mean inventory could be achieved with low turnover and a 
high proportion of experienced personnel by paying a greater premium in the retention market. The 
optimal experience mix would depend upon the productivity t>f experience and its costs. 

There are two essential comtxinents of the Air Force manpower market, the rate ol arrivals ot 
potential enlistees and the rate of withdrawal of existing Air Force manpower. For any given Air f orce 
manpower level the number of arrivals who enlist in the Air Force must exactly equal the number ot 
withdrawals from the existing force. Tlie Air F^orce controls to some degree both of these groups since it 
can, by altering its minimum standards for both enlistees and re-enlistees, affect the numbers ot scMrehers 
who stay with the Air Force aiid the number of existing Air Force personnel who leave. 

The Supply Process 

Consider a world in which individuals interested in the possibility of an Air Force career searcl at Air 
Force rccmiting stations. Let the time that elapses between the arrival of successive searchers he 
exponentially distributed ; i.e., 

t V a e f 
with exivjcted value equal to ( 1/a). Tims, the probability that the time between arrivals T is greater than t is 

m ■ t) ■ e (17) 

which is a declining function of t. From the assumption that the inne between arrivals is exp)nentially 
distributed it follows that tlie number of arrivals in any .time interval of length t will be distributed Poisson 
so that, 

(at)" 

with expected value equal to at. l.sscntially , it is being assumed that the arrivals come fr(un a 
time-independent stochastic process with an expected number of arrivals per period of c; so that in t periods 
one expects at arrivals, or in an interval of unit length the expected number of arrivals is a. In the queueing 
literature a is referred to as tlie arrival rate. 

U>t a be a function of" the Air I'orce wage, the civUian wage, the probability of acceptance in the 
civilian market and the quality recjuirement of the Air I-orcc; e.g., the niinimum Al-OT and schooling 
standards. Tims, we write q as 

+ 




10 



where the signs above the ar.u.nents oKl^)) .cpresc. the assumed .i,ns ot the Jcnvat.ves ot ( U» with 
Tos^ct Tt^^gamcnt - The probabihty ot a searcher, aeeep.anec b> A.r F orce depends on the 
standards set by the Air Torce anu the rate at wliieh the Au l orce induets candidates. 

On the demand side the An l orce has an allowable force level mandated by Congress with tlie advice 
of the Air Force. While this allowable force level .s not necessarily that love inost desued by ^^"^^^^^ 
it is true that the Air Force does intluence Con^e^s in its choices oi the torce love („ven the allowable 
force evel. he rate a, which the Air Force can nuh.ct enlistees de.XMids on the rate ot quits and tnes Sine, 
thl Air Force can inlluence both quits and fires, it follows that the equilibrium in the retention market and 
the accession market are simullaneously detertniucd. 

The rate at which Air l orce personnel lea^e the An Force can be modeled by considering each 
position in the torce to be a.in to a sc-rver m a ser^.ce process, hi this manner the ^1^;^^^^;^^^ 
ervers where I is the allowable force level. Let the expected stay m the Air Force be ( 1/m) 
a7h nre or quit (where quits n-cUule all reasons for leaving the Air l orce other than fires) is 'ndepcnd n 
and tluu the tune that any nul. idual sp-Muls m the Mr Force ( S ^ service time) ,s exponentially distributed 
SO that 

S V pa ^' 

Now assume that the allowable lorce is of si/.e F and consists of F independently distributed 
individuals whose- servK. t.me >s distributed exponentially as in (20). In this case, the number of qu.ts and 
fires (ni) during any mterval of Icngtli t will be distnbuted i'oisson. 
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The exiK-eted nu,nber nl dei.utures .io,n the An 1 orce dur-ngan mterval of umt length is from (21) equal 
n, t M hi the queuem- litL-iaiuie \ fJ is referred to as the service rate. 

The rate at winch a uiveii position ui the Air I orce turns over during a unit interval is equal to ji. Tlie 
inverse of th.s 'rate .i.s p.unted out above, ,s ,l>c expected time of service before departure rom the Air 

. t ' Inple, L u... mterva. is a month then M . ^^'^^^ '^''^''''r 
( 1/p) IS greater than one. In tact ev.dence suggests that tor r)7b ^ was approximately 0.200 implying that 

tlie mean service lime w;is4.7S yt-ars 

n,e rate at which positions tun> over m the Air Force is a function of civilian versus niihtary 
.pport n.ties. Accordingly, th.s rate will be a tunction of the avil.an wage and the P-»^^' ''^the ' In 
c V ban employment on the one hand and the military wage and quality requirements on the other. In 
^a c la . reases in the av.h in wage and/or the probability of finding civilian employment will increase 
Ihrturnov:; rate and increases .n the military wage and/or decreases m the Air Force quality requirements 
will decrea.se the turnover rate. Thus, ^ can be written 

+ + -t- 

where the signs above tl,e argunic.its oil 22 ) indicate the sign of the derivative of (22) with rcs,x;ct to that 
a^'gumcnt.' ^ 

>*Thus. th. ru.. ..t M ,xu.n,i.»l .-I.s,. .rnv. n.a...l as hcin. de,crmuu-vi In llios. taetors M in 

Section II were JftcnnitKil relevant h^r the enlist iiK'nl ilcnsi-.n. 

'*Thus. th. .xiH-ue.l stay in the A.r I .u.c is •> luru-i.>.n >-! th.^sc v:>r,.,M.s which w.r. devclupec! in the tlu-ory ot 
the mQitary/ei'vilian choice prohlnn discussi-J in S.-ctinn 11 .ilv.vc. 



The Air Force Market 

C.ivon that arrivals lo and acpariuros from tlio Air 1-or. i.rc raiKlMin there will be tiiitcs that, for any 
given level of manpower quality (Armed lorccs Qualitication 1 est/ Al QT score or other <|ualihcatu)iis). the 
Mr l-orcc wUl not be able to accept all arrivals and other limes that arri- als will not be sufhcicnt lo 
niaitUain the force level. In effect, a queue of potential indvictees will develop at some tunes and al others a 
queue of .\ir I'orce vacant positions will occur. 

The willingness of arrivals to tolerate queues will differ hut on Uie average Uierc will be a fx^itive 
probability that an individual will balk, i.e., refuse to wait in a queue of a given si/AJ. 'Hiis probability w,ll 
depend on the exix^ctcd lengtii <.f the wait h, the queue, the civilian wage, the military wage and the 
probability of obtaining civilian enq.loymenl. The e.MX-'cted wait in the queue depends oii the length ol the 
queue and the rate at which Air Force positions beccmie available; i.e.. the service rate. ri>e expected wait 
(tSj) given that there are n in ''.ic ([ueue is 

" (23) 

(uJl n) - — 

1/Li 

Let u.^ be the lengtli of time prospective recruits are willing to wait in the uueue, than w can be written 

so that the higl^er the Air force wage the longer prospective recruits will w;iit and the higher the civilian 
waue or the probabihty of obtammg civilian emr-loyment the less time prospective recruits are willing to 
wait in the queue. .\n increase in the Air horce quality requirements affects the time prospective recruits 
will wait in the queue because it restricts the queue members to tliose with better cw.lian opporiunil.es 
thereby increasing the alternai.ve ci)st of waiting. 

(mvcii (23) and (24) the maximum queue lengtli B can be written as 



B = cal-)i= B(\V^^. W^..P^..U. f ) 



The deriv.tives of (2.S) depend, except for the force level, on the difference between il^e elasticit> of the 
wailing time id service tune functn>ns. In particular 
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'^' Tho cost ol wiiiiiii- I llK- L-.iriiini'.s lost iK.c.tusc perni.iiu-iil cm plovnu-iit opporluintk-^ imiM tie lorL-s-oiR-. Ilomc, 
Uk- \\\i:h^.•T lliL- Al (.)[■ :n^nt iIk- .-ro.iti.T tlie o>sl .iiul ;ucor<liiii:ly ilu- stioru-r llu- lolcnibic wiiit. 
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tluil the Air 1-orce has exaclly n onUslcd personnel js 



• . ,h ^ ^MMi nf llic allowable force \' plus the maxinunn iiucue lengtii 
whc. K ,s,„o ' a,U,waWc s„c„8.l, anO .l.a. a queue uf 

p.:: jr:;;:;c:r:r "t;!'.' n::^:^ i,.. ...... ... ^ueue m, .e.on„en . 

exactly n is 

P„=(-) ^>'<^" 

u uT.- • r ,nrl i^^) -ill depend on the probabilifv that the system is full. In 
Note that the probahrht.es .n (31 ' "^y ^" ^/^^^J^'n.at is there n,ust exist a positive probability 
.act PK nrust be posU.ve or a otential enlistees is at the balking queue 

that PK would then represent the largest systen. si.e havrn, a pos.trve probab,hty. 

Since the set j i = 0. . . . K [ represents a probability distnbut.on . _^ P, = I Thus iron. (31 ) and 
(32) it rollow,s that the probability tjiai tiie system is lull is ^ 

'""1 1 K n ^ «^ ( ' ' 



1- . ._ . 

n-0 n! ,1=1- 



Fron, (^^) it can be seen that PK is u funct.on ofthe allowable fo.cc level, the arrival rate the mean senice 
t„nc and the balking queue. Tims. Iron, (19). (22) and (23) it follows that PK can be wrUten as 

+ " (34) 

PK = pOV^-W(.iV-^-F> 

where the expected sii;ns of the derivatives of (34) have been written above the appropriu amcnt. 

).rcun the earlier discussion of balkin, it ,s apparent that the probabihty that the system is full rs 
exactly the probability ihal the next potential recruit arriving w.ll balk. That ts. p^ represents the 



^'^A Markovian Inrllwlcutti pnuvss is onv m which at most one L-nlry (birth) i^r deparlure <dcath) occurs at any 
point in time. In addition, siicccssivL" hirths and deaths arc independent. 

'»„• ivlkin.. ruu ....r then ...... is n- tini,. .n:,M-..n,rn .u. U, th. systcn,. In this case ,hc nunnalUin. 
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proportion of tlio linic that the system will be full so that if potential enlistees arrive at random intervals 
the probabUity tliat any arrival will balk wilt be equal to the proportion of time that the system is tull:i.e.. 
PR. An increase in the Air Force wage affects the full system probability in several ways. First, increased 
Air Force wages increase the expected lengtii of stay in the Air Force and thereby reduce fi. Second, 
increased Air Force wages increase the desirability of the Air Force and thereby increase arrivals, a. Third, 
if the Air Force is more desirable the arriving potential enlistees are willing to wait longer, but as has been 
sliown the effect of this increase in the maximum wait on the halking cnicuc is indeterminant because of the 
reduction in /i. 

If it is assumed that the effeet of changes in the Air Force wage, the civilian wage, the probability of 
civilian employment and quality on the balking queue are small because of their offsetting effects on 
wUlingness to wait (co) and speed of the queue (/j). then the derivatives of (34) can be solved for 
unambigously. In this case the derivatives are 

_LL = (-)( — )>0 (-^-^^ 

= (-)( )< 0 y^^') 



a 



p,, 



> 



(-)( „) <.o '"^"^^ 

Of 



(38) 



whe re 

F I ( K n ; K 
(-) = p~ [r'^F! ~~y~ ifj/a) + ^ (k -n)(FAi/Q;) ] 

The b ackcted term in M is exactly equal ; ■ ' K -S)l where S is the expected system size winch is 
necessarily iess than the maximum system size K k :ofore, « is less than zero. But from (19) and (22) it 
follows tF.al the difference in (35) through (38) is negative for the military wage and positive for all the 
other paramct .m^. Since W is negative, the signs of {3f.) through (38) are as indicated. 

The eff ci ■ -f changes in the allowable force size on the probability of the systeni being full is the 
result of two effects. First, an increase in the allowable force increases the service rate. Accordingly, the 
system will be iuU less often since it can work off queues more rapidly. Second, the increase in the service 
rate results in an incrL^se in the queue length that will be tolerated. Because of the nature of the fimction 
describing P}<;. the actual derivative of pk with respect to t^will not be evaluated. The derivative itself i.-i 

^= + ln(FAi/a)hv ^ p" (FM/a)'\ (30) 

TTi- r k 

F' 1 1 }• ,„ 1 F m ^ F-m . 

Ur'(F+ 1)+ F'ln(aM)l ^ — (A'/a) - ^ ! m)(F>/a) + ln(FW") S (Fn/oc) ] 

' n=0''' ' n-F i.=F 
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where r'(K | Ms the derivative olHic (.a.unu. function. The sij-t. olO)) c.mnot be evaluated analytically 
but it is reasonable to assume t'nit (3<^)) is negative.' 

The expected force level c;>n be derived using (31) aiul (32) and i^ 



which can be written as 



11 K n ^ ' 1^ " 

f --(i:i/a)-;ii '*i-' :l J_ (m/o) Ovh) Ipr [, 



(41) 



Now by adding and subtracting pk- Hk- ^ctn, inside the braces ot (41) becomes 

f i(a/lMMl ^"^"^ 

Thus. ti>c expected force . level >s p.op.M tinnal to the allowable force level with ^^^^ ^^-^ ^ 
pn.port,o.>ality depending on the arr.val -rate of rccuUs. the (urnover rate; ..e.. the ser^.ce rate, and the 



probability that the system is full: i.e., the. balking probabilitv 
The derivatives of the cxpeclcd force level are 



;)f "A 
- i!> ( — — — ) 



(4 3) 



Of '^C .... 
= ,^'>( — — ) < 0 <4^> 



a M 
'(■ 



f)f Op Mp 

— ) <0 



<p{ — - — ) <o 



(45) 



(4-S) 



. _ >o <47) 

where 0 = (Wc.)|(l - PR) PK S)j . The brackcMed tcrnUn 6 cotisists of tcrn.s that are opposite m 

sigrr- however, the values of PK and S are not independent. In fact, the larger is PK, the greater S. TI.at ,s, 
the greater the probabdity that the system is full, the less the difference between the maximum system size 
and the expected system si/e. A.ssume that </> is positive since stability of the decision process used later 
requires this assumption.^-" With this assumption the expected force level is positively related to the Air 
horce wage and the allowable force level and negiUively related to the dvilian wage, the probabihty o! 
obtaining civilian employment and the ciuality icciuired by the Air Force. 

I^TLcOvilu Uion or ( V.) requires .nuncria.l analysis. This ;.n;.lysis was perCnrmed for a limited range of the values 
or H 1-. J^^^Z^^^^^^n. A tlK- M.. oU.VM. A Co.npkMc cvahuUion. howovcT. Ik.s no, beer, perlornK.1. 

'"Numerical analysis on a l,nM..M ran.e of It. I , and « c-onfums the assun.ption .hat is POM.ive. A complete 



gJ^Qnalysis Inis not been |Tcriornuxi. 
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The ex|K'ctcd number in the queue is from (32) 

B n 

n=0 

where Lis the number in the queue. After some alj^cbraic manipuhition (48) can be written us 

L = _ ^ j(l + B)I1 - (l-Wa)] - [1 - (FWa)^^'l I (49) 

[l-(FAi/Q)P' 

so long as (Fp/a) ^ 1. Hie expected queue length is always positive since for (Fm/^) > 1 . the term in 
braces is a monotone increasing function of (F;./a) with a minimum of 0 at (F^a) = 1 , and for (F^/a) < 1 
the term in b.accs ts montonc decreasing with a minin-um of 0 at (Fp/a) = 1. Tlie derivatives of L are as 
foUows 



OL '^A ^A 



(50) 



= xp( — _ — )<0 (51) 



a fi 



= vi/( — — )<o 

=vK— )<o (53) 

ag a /J 

[(B+!)(^ > '*"*''^+B(l -S)(l+5""ln5)-5(l+6)l +— -rr <0 (54) 



( 1 - 6 r y 



B+1 B. 



where6Mr-MMandM' = — 1(1 6" )-(B+l) (1~6)| _ {5L1H(K-S)] + UK-S) j 

(1 8)' . '^"^^ 

The evaluation of expected length of queue derivatives requires the sign of M'. For S>1, the noniial 
case the first temi on the riglit-hand' side of ^I' is negative and small while the second term is positive." 
Given ^ positive the- derivative of the expected queue with respect to the Air Force wage is positive and 
with respect to the civilian wage, the probability of finding -vilian employment and Air Force quality 
requirements is negative. The derivative of the expected queu* .ith respect to the allowable force is the 
sum of two effects both of v.hidi arc the same sign. TTr.is, an increase in allowable force level reduces the 
expected queue. 



U or fi < 1. (1 - ft ) X) and the tlrst term in ,1/ becomes positive and tiie scconcl term nei^itive. Niimcri..al L.n;ili;sis 
itcd ranf^e of values of U. !■ . ^, and a shows C to be i-K.sitive. ^ ) 
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EquUibrium in the Air Force Manpower Market 

It follows from the foregoing ar^alysis that of tl.e tluee variables (Air IV-rce ' ^f^;;;'/^;^^^ 
and expected quality), the Air Force can only control tNvo. I'or a given level oi the Air Knee wat e 
Jage ?nd the probability of finding civilian en.ployn.er,t the Air Force can ^1--^ -^^^ ^ - 
ox^cned ?orce or the expected qu^Uity of U.c force. Ihe Air Force, however, cannot select both of these 
variables. ^ . 

As can be seen from the expression for the expected force level (42) a choice of a g.ven quality 
standa^ deTcn^ines bmh the arrivai rate of potential enlistees and the mean length of stay in tlie Air Force^ 
^fr^ean 1 nTof stay detem.ines the service rate which in turn deternnnes the balking queue. Thus th 
^oi« of a qTality st^^^ deter /unes the balking probability and therefore the expected force lev h On 
L ler hand Ihe Air Force can choose a desired expected force Rvel. This des.red force level can only be 
achieved by accepting the quality of personnel that is consistent with the force level chosen. 

Under these circumstances it must be assumed that the trade off between quality and torce level is 
made in f ;a;ional ^nner if its impact on the ^r Force man,K.weMnarkct is to ^^^^^^^^^ 
v-easonablc to assume that the Air Force seeks to maxmu/.c it.s cttcctivcness. For this purpose assume 
Air Force maximizes the following cffcc^vcness (unction 

+ + + 

H = Flf, Q,(l/fJ)] ^^^^ 

where E is effectiveness, f, Q and p as previously defmcd . 

Assume .ha. .he func.ion K ,s incrcxsing and s.ric.ly ^wavc in i.s "--S^ J™^^^ ° 
a,v in Ihe Air Force affec.s Air Force cffcc.ivcncss because ,1 .s posi.ivcly rela.cd to the cxpcnencc lever or 
fe I'or e i> ^e r„,ce level and ,l,e n.ean qnali.y are also posilively rela.ed lo effeCveness n add, on 
lluLTLfrmle ear:,rB.n,en. has a posUive inHi.ence on A,r 1 oree eriecivenoss ,he n,a^,.ude of .h,s 
effect is diminishing. 

As the problem is set up, the Air Force maxinu.es (55) by cluHising f. 0 and , subject to the force 
level functi J(42) and the function for , (22). Substituting C:) and (42) mto (55) yields 

I. =FIt(W^.W^.IV U. rKO.M(W^.W(,,Fc'^>l ^^^^ 

where f(wl W^. P,.. 0. V) is the general expression for the force level equation (42). The sign notation 
over the arguments of the lorce level equation are taken from (43) through (47). ^le firstK^rder condition 
for a maximum of (56) is 

Condition (57) requires tliat the Air Force trade off foi :e level and quality so that the marginal gain 
in effeai e Is from anmcre.se in c.u^ity (Eq) exaCly equals ihe marginaLloss in erfect.veness due to the 
reduction in mean length of stay ar^.d the force.Ievcl. The problem can be illustrated v.a F.gure 10. 

Tl.e convex curves in the figure represent iso-effectiveness contours." Along each of the curves the 
nu dity of personnel and the total force level are varied for f. .d length of stay m the Air Force so as to 
ZtT^ftZnos. constant. The further away any contour is from the origin, the greater the effectiveness. 

a.-rh.con.avUyo, thc i^..-frcclivcnc-ss c.n.cuu.s ,...Io. s ,r.„n the assumption of strict concavity of the effective. 

ncss tunction" 
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The concave curve represents the force level equation for fixed length of stay in the Air horcc. I ho point A 
in the figure represents the greatest attainable effectiveness given the force level equation. 




I'ij^urc 10. E(iuilibriuin in the force leveUiiiality plane. 

The shape of the I'orce level function (I'igure 10) follows from the fact thut there is a quality level 
such that potential enlistees will vanish and tliat even if the Air Force would take all comers, the force level 
will be finite. In fact, in the Utter case F > f and presumably once F = f further reductions in tlie quality do 
not increase the force level. 

Increases in the allowable force has two elYccts. First, it shifts outward the line ffto f'f^. Second, it 
increases the maximum force from F to F'. This cluiuge results in a move to equilibrium point A' and 
increases the optimal force level and quality to 1^ and Q\ respectively. 

This same device can be utiH/cd to understand the impact of an increase in civilian opportunities. In 
Figure 1 1 the basic curves in iMgurc 10 liave been reproduced. An increase in civilian opportunities shifts 
the ff curve toward the origin. That is, for any given quality of personnel the Air Force will have to settle 
for a smaller force. Or, alternatively, for any given force the Air Force will have to settle for lower quality. 
In tact, as shown in the figure, the new equilibrium is at a lower level for both the force level and quality, 
and 0", respectively. 



; 1 ■ 



\ \ 



I 'iiiurc 11. C ivilian opoortimities and the force level. 
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Up U. this tunc the .i.sn.ss.on Ik.s Ik-.m . Irvcl nl .!,st.;ictioM tlu.t has hitic v..luc to the A.r I ora- 
However, if il is assu.noJ that the A„ l orcc reaction to tlie cha.nvs >m c.viha. o,nHMlm,H..s ,s «. mamta.n 
.,u.liiv stanclauis lor rc-enhst.netUs, then the resuh will he inctease.l tnmow,, II the At l oree also desucs 
,o .uainta... the lo.ce level, then qt.ahty levels ol n.couu.H'. tKTSo.M.el nu.st be rech.eecL llus set o( 
eircuruslances would lead lo inereased enhst.nents eoineidnn' with nuMeased e,v,lian wages. However, lor a 
Hiveti niuility. culistiuenls would have tallen. 

In Scvtion IV. the in.plieaiio.is ol the model tor An l o.ee proenK-ine.,1 au- presented m eonsiderahiy 
iiuire detail than the simple example |;iven here. 

IV nil ( ONNI ( HON m iWM N TMI IMI ORY 
AND 111! AIK lORt I MANPOWI R l-XI'l Rll NCI- 

A hu.e nundvr ol studies have estinuted the elaslieity of supply of erdistces lo the various military 
se,-viecs AM ol tins work has stnve<l to gel results whieh uulieate that the efieet id' inereasi.>t: tmhtary wages 
is to inercase enlistnu-nls. Uniortnuately . the previous studies did not deal wiUr the joint dotertmnut.on ol 
the dc.ua.ul lor and supplv of e.distees. and as a result, tailed to identity the supply cquatioti Lssentially. 
all the studies eited have purported to be estimating supply sehcdules although no theoretical justiHcatrorr 
for thrs assu.nption was presented. In iact. once the retet.tiou and clist.nent markets arc considered 
si.nultancously .1 is see.i that what investigators have previously estimated are redueed iorm solutions. 
Thus, the elasticity estimates reported are .lot supply elasticities at ;ill. 

To see the co.i.iectum between the ..unlel ,Mesented above a.ul the ulentincation problem consider 
Ihc tolUuvinu graphical representation ol the model, l irst. l igure 1 1 depicts the relation between expected 
force level and the Air l orce wage (schedule IT in the figure), given civilian wages and quality oi ,x=rsonnel. 
As can he seen iioni the fmiire the expected force level approaches the allowable force as the Air 1-orce 
wage rises. This simply rellects the ,H,sitive derivative of the expected force level with respect to the A.r 



/ 



Injure 12. Ifxpocted force level and the Air Force wage. 

l.(,r each point on if there is associated an arrived rate of enlistees and an expected sen/.ce time for 
existing ix-rsonnel. i-igure 13 shows these tw.. schedules a.s they relate to the Air l orce wage tor fixed 
civii;;in wages, quality of personnel and allowable force level. 
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I'iMtirc 13. Equilibrium in the accession market. 

The curve Vii\'u relates tlie rephicenient ilemaiid lor new enlistees to tiie alk)wable lorct level J and 
the mean turnover rate p. I'or a given \\ .namtained with certainty, F-;j is the average rale at which new 
enlistees would be needed to replace those enlisted personnel who leave the Air Force at the mean rate A 
iiiglicr wage reduces turnover and reduces replacement demand. Thus, the Air l orce repJacenicnl demand, 
or demand for new accessions, is derived from the supply of man years from the existing stock ot 
personnel. I\it another way, demand in the accession market is tlie complement ol supi^ly in the retention 
market. Recalling Figure 12. f cannot equ:il F but approaches it only in the limit as wages approach 
infinity. Tlius, there is an effective accession demand curve fpf/i. which lies below FmI'M. reHecting the 
property that f < F over the relevant range of Air horce wages. Recalling equation (4?) 

f = (ctlVii){\ p^)F 



it can be .seen that 



F- 



where p = a/Fju is the rate of arrivals relative to the service rate. 

Now to construct the supply curves, assume that gross arrivals, a. exceed the ser\'ice capability. 
this is tanUimount to saying that the flow of all applicants, regardless of quality, exceeds t!ie rate at which 
applicants can be accepted. In this case, p = a/F/j > 1. Ixt gross applicants be shown by tlie aa curve. As 
this curve indicates, the higlicr the Air Force wage, the greater the rate of applicant arrivals. Tlic net flow of 
applicants to the Air Force is the gross How less those applicants who balk bccau,se the wait to begin service 
is too long. This tlow a is 

a - (1 \\)i.x <fiO) 

where w is the jiiohahility the Air Force has no current vacancies and the queue nl api'li. tuts awaiting 
induction is at t!ir Inilking value. Tlie net ariival c.i\:r is drawn as oca in 1-iguie ! v I ho t/a' lies 
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everywhere above ..ul n> tlie let( of (Ik- oa .mv., retUvtun- tlu' i;ul diat ;.t ;u,v nvc. w:,t;c net ar.iv.ls ;..e 
loss tluui lifoss arrivals.* ' 

At the CMUihbriun. w:n.o w* ihe o'o' aiul t^tM .'nrvos iiU.is.vl. llnv .Hlo. ts tin- ste;uly stale iMn,v,tv 
that the moan thmujj.in>t and arrival rates nuist ho eqnal. I l.is .culit.ni, >s rca.hly deiived Iro.n em.a.iu.i 
(58) by canceUiiig \\ imihiplviiu; by ami nsiiu; tlu- taet tliat u' a< 1 \\) U^ obtain 

«>l ) 



This eciuation states that t!,o mean accession rate ecuials tlic nU-;m lorce level tunes the mean service 
rate or turnover rate per position, in the sleailv stale it is also true that 



(t 



as can be reavhly clednceJ Hon. ( nS). This .esull is simply Little's law and 11 indicates that the mean leniith 
or stay in the service equals the mean lorce level divided by llie accession rate. 

.\t the CMUilibrium waue w* the equilibrium ac.vssion rate a'* equals hut a exceeds 1^. i'^P^rv 

\ 1 ,s construet.-d to show this particular equilibrium which seems typical lor the Air f orce. An equilibrium 
does exist if « is less than o. equal to 1^ and has all the central pioperlies ol the cquiHbrium chosen here 
for purposes of illustration. The important point exhibited by the fipiire is that the process is in equilibrium 
when tiie accession market is in equilibrmnr. i.e.. u' ^ i /i. and at this ec|uilibrium t;ross arrivals need not 
equal the gros.s induction capability: i.e.. o / 1-,. or a - W are possible. Tlu.s, it is hot possible to conclude 
that the system is in or out of equilibrium in- direct observation ol applicants rehuive to t;ross induction 
demand or recruitinj^ quotas 1 /J. 

Some Comparative Static Impheatioas of the Empirical Mode! 

At this point it will prove uselut to investij^ate the impact of cliani;es in the various parameters which 
underlie the model and t^ain further understanding of the bchaviotal elements in the system and their 
re- U.oii to the e<iuilibriiim ol the process. Here the discussion considers the impact ot changes in the level 
ol the Air l orce wage, the level of wages in the competing civilian market, the authorised lorce level, and a 
measure of the employment opportunities in the civilian market. 

I HJcc-is of Cluiniiv in the Air l orce Wa^c Consider an increase in the Air horce wage from w, to 
w, as depicted in Panels a and h of of Figure 14. Tlic mean force level rises in Panel a and approaches the 
■luthori/ed force level P. In Panel b the higher wage elicits a larger supply ol applicants Irom a, to«,. II 
the turnover rate ju were to stay constant, then the net supply of accessions a' would rise also along tHe c«, 
«; curve However, a Imzher military wage reduces p. A.s a result of larger gross arrivals and smaller turnover 

a 

rate, the mean force level mcreases a.ul p = ^ rises, thus leading the system to be lull more often which 

matenali/es as an increase in Tlu.s slufis hack as the gross supply a is processed into service less 

rapidly because o\ the fall in the turnover rate. Pventually, the a[ a, curve sl.ilts back to the a. a, curve 
which is the WW eq.nl.b.ium accession curve consistent with the smaller turnover rate induced by the 
higlier wage. 

At the new equilbii.iin the following are true: f. > fi . ;i: <M..f:M: < f,M. • a, <o,,l-Ai2 

< PVi Pi > P.> Pk ^' Pk ■ riiL' remarkable iniplicalion of the analysis is that the .lew steady stale 
induction rate «/is less ll. ■...'the old rate a,'. Thus. ;in increase i.. the Air Po.ce wage, while increasing the 
gross suppiv of applicants, actually red.ices the accession rate because it increases personnel retention, ih.is 
lowering th • at which accessions inusl occur in order to replace losses. 



Ihc larjie .lisMiux- Ihmu.vm .Ik- ./a' ...ul .u> uiru-s I.. 1 hv Haite iji .lu w.,y rLMkcts .m ;u iu..l sUuation. Musl' curves 
were drawn in .Ills m.ii.m r Id. i'i.h1.i.i',o.s'.k;iI inirposfs onl> 

= ^ \ll f ilu-s. .>.n,luM,>nv l.-i llu' -.ir.oK ....ir. ,.c .«lu n tlu' \i, I nu r rc.i. lu .., new oiuilibnum . !,. ...Ulmon. 
ir the All l-'uci- . houses lo Ji.m;-c tlie >iu.i'.ll\ <>l uxniils :iu- .iho^e iiiquus rn.iv W oIIm'I 

Er|c ;V' 



!-'iiiun 14. The effect of changes in the Air Force wage. 



It IS uistnictivc U) Ciinsidcr a narrower model of the accession/retention, nuui power tlow niaikcl. 
Suppose that the Air lorce always meets its force level constraint exactly. To do this, tlie Air l orcc must 
accept applicants from the Ingliest AFQT group compatible with a now of accessions just adequate to 
maintain the force level. Such a situation is depicted in l»ancl a of Figure 15 where the supply curves of four 
AFQT groups are labelled a.s I. 11. MI, and IV. At the force level \\ the number ot personnel m the Air 




/ /.i;(/rr 15. PeriionncI iiiiality and Air Force wages. 



l-orcc in each nicnlnl j^ioup is to.ui oil as I,, t:, l.-and !., In pa.u-l b i . I c ,uv. shows (urnov., wIum, 
the torcc level IS always at l #witli (he mean lime in seivice l/^i. Nu- let au he llie total snpply ol 
potential acecssmns oi all menial ^-ronps I hen. the cpiantitN ol acLessions taken by the Air l oue is I ;* 
tt|' corrcspoiulinj.' to the wa^e w, Reieetioiis e^nal the ditteienee a, a, a, I Mi 

• (oiisuler now an iiKr.'ase ni llie An 1 oic.' wa^e l.oin w, to w. I he loiee level leinains at l-.hni the 
new steady state mental scoic composition ol the loi.e, as iiuhcatej in I'and h. shows inereased 
pmportioiis in the hi^ihei Al 01 su.ie catej-vries ( I, 11, aiul III teialivc to IV). Njitiiially. it wilt lake time 
lor this new steady state to eiiieij^e. 

In the aveessioii ami .elention markets the higher waj-.e elicits an mrn-iisc in the gross How ol 
potential apphcants, hut a di-rnvsv in the aecessioii rate heeanse ol the lower personnel turnover. Clearly, 
witha^ cxtcedinn I7J; - Oj' by a si.hstantial amount, the Am I orec eaii select appheaiils hom higher Al 01 
eategt>rics and this eventually ebaiiges the mental eomposition ol the torce to thai sh<iwii in Panel a. 
\ugnientinB this process is an al>ility to inlliiciKe the quality ol ( enlisting and extending personiu l by 
raising eligibility staiulards. 

2. rjficfs ol Clumxr in tf>c (l\iluin U'dKc llie analysis ol this case will he iacilitaleil hy hegimiitig 
w , the sini|)le certainty model wherein the Air 1 oue maintains a fixed force level, and then exteiRhiig the 
discussion to the more ' eomphcated stochiLstic modd. In Pane! a of l igiire 16 the supplies oi the lour 
mental categories are shown at civilian wage- C, . When this wage rises to , holding al! other parameters oi 
the problem fixed, these supply cur^'es shllt back Irom a,,. "2 1 > "11. "-n ■ "12. «2 2 • "(2- 2 • 
.\ssutiiing the tlows in the accession/retention market are ailequate to suslaui \\ tl'.e force level a-ni;uiis 
iindianged, but the mental groupings are altcrL-d with higher proportions ot IV s ami snudler proportions ol 
I s. Ifs. and Ill s. 

In Panel b the tlow supplv ol applicants shills back from a, toa^. In addition, retention is adversely 
affected and rises to shittnig the l ;J, curve- out to \ In tlu' situation depicted t!ie Air f orce enjoys 
A lugli applicant rate relative to tluir replacement demand and the sliitts in the a and 1^ curves do not put 
a out ol ecpiilibriuni. At e.|udibiinni, with Air f orce wage w, the new accession rate is qV - I>2 which is 
higher than the old rate a, I mi flie new applicant rate is less than the old applicant rate ami the Air 
force must icject a lower pioportion i>f applicants it it is to maintain the lorce level. 



/ / 
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/-/X'f/rf It). Personnel tpuility and civihan wages: Certainty case. 

■IlK- aa curve e..n Have .iisiiiKt interpret.itu.n.. I irst, ^^ ean he iiilerpreted .,s ti.e .'rriv.l r;Ue ot ,|u.i!illea 

personnel so that as qualilv .lema.uled .kelin.s would shitt ruiht. Sveund.it ean be interpreted as t he .„ nv,,l r,.teoi ,,|| 
those who desire to enlist re^.itdless ot (H' -'itK.itions. If .s this Utter inie- ptet-itioa that is used in I ipare I 
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.\ HUM. .•M.r.H. .i.H> .ill.nr, mir.hl n ,t I iti.il lo-Mu-n ,..(. l-s^ \h^. m(u.,(...m 

a.-pK(c.i ... l.n.ir 17 l„ th,^>lr„'i.unllir \.i ! r v p.' , hi u . ■. ,i l> -u i.,^' I^': ■•"'I'" 

When II,.' .n>li,... v^.ir. iivs th. Jult. mm. .>M 1 t.ik. n n„i .,t .■.|„.l.lH,n,n ,n ihr ...rv,,.-. 
A,M'tu.t.U^u, .,.us U-.s il...n II,.' ih.v. n,v m u-,.!,.,- I.-.-. I,- ..»<! H,.' !-'-' K'vd d.. \. 
roaa.Iv IH- s.r... ... . ^^>...|,^ >K'>I.,h', H,.' i. 1.. n-,, .■.'-•s i<, /no in-.soniu'l loss.-s csm-.i ^mims li, ihr. 

. ,s. Il.c ..L-vv ..hscvol ,u..ssM„ ,,„.■ .. 1 1 on II, > a.pi'K >,.tv>-. ^vlu'T.is m Inni.n ...sr 

,K-w ^tc...l^ M..t.- cMMs, ll,.' .....sM.i, sv,,s 1 II n„ ih. Ir,„.,n.l .„rvr l„ It,. |m-sn,t u>n,jhh . r.r 

lu^^i.r. ..v.l,.,.. ^s.„^• „ ■ -,u.,.- nhvMvr.l .„..-.s,ons i„,„i. I,»n, tlir dn„...ul .„,vv lo tl.r 

s.ipi'lv .iM^c. I,. II, loiuu'i ■,/.//./. . ,,M' tlir iii.hn uv,!,.,n u ,rr r. ./^. ,/ ,,. crss,oMs Ihv.„.n.> tlu" A,i 
.cpUc.o.,. .Kmm,„uI sl.ittnl to III. I I'- >M>'il.lH'',.M, p.MMl u„,,„r,.d on ihr d.iiiaml ctvo s,n.T llu' 
i|iiantit\ .'I'in.iiuknl t^>s ili.ih ^lin ^1 



li:'!!,, I I ,niilil>i,,iin .,n-'''^i<'i''» i'lUTiiativo ciuli;.,. 
s will, low ri)i'( lion 

.\ .onip.iT.iblo .■NC,.,s.- ^^lt!^ lti.' sIoMm.sIk muuUI m.Ms ^^,IUA^I,,,I n,n,r >!.t,„,t. ..suits Iv. ;.us. ihr 
„K-j., tor.c- love! ..apists tn r,u.,>il„n o|i„l,b,,u-,M m. I..,,;' ,,s u„. ,s a. . .„,u,bl.. i , :.■„,. IS .xl„b,ts tlic ,.s„its 
.,t „, .nuoasc- th. ,,v,h.,M u...... ...ssiMM.ii;- . >.i,iil.b,,„i,i .x,sts. h, lh,s .x.„npl. ih. An I „,..,„ 

h.,.,- k-vol ,„i.st l;,il subs,.mt,,lli^ i„ lob,,,,.' I../,., b... k ;u,.l briou I,;;, ll„s ,n sp,,. ol tho iiic.ms. 

,„ tj Mn\ th. ..pnhhuun, o..ins ,,, H, ■ i.n..s>M.oM o! ,,ul t,/,,, 11,. n.u ;u..ss,o., r.t. ,s tli.i.tor. 
/.■.\.v tliaii til. old .i...ss,oii i;,t.. .1,1.1 i),ilii,.->l ^.i. UN ,;k j.jsc - 

rhc ,i..„,,i.n.-. Al.ul, h;iv..- K-cu .uUUurA to d.M.o„M..,U- ll.. n-tiwt ..1 v h.iiisv ... Ih. .•.vilian waiv 
.,lso co„v.^ tlK- r,,,.,.., ,.s.l,. o, ,,„ n,>.r.M... i. . i^b i:> M'i"^ . MT-' I .„., I i.s, Wh.l. „ lMsb.cn 

convcnuonal to !,s. th. mu-r.iplos I -m its rl.n,.„t (I I.) as a „..asu,. ol u.ak.i.ss o, 

...vr-zt!' "1 tiu- uMlian Lib,,, Miaik.i, n ms .....aiibj. u- „s.' il,. lab,M to,c. |v„ n. .|^a, ,.>i, .at. 

VVI.all-v.r ni.as.ir. .s nsoi, ,l .a„ i>. sr ihii ih/ ■luul.l [....'.i.ts a „o., ..o.iv.iit „ ,nal m-suK to, . I.a.,..- ;., 



t IS Ills' Ihr. still iiii,' ' ■ • ■.<li' ><■ . ' , I , , 1, , ,,,1 .. 

2-r, , I,, .,.,.1 ,,,, r..h.i ■ r; ,n :nin.l 111 iMh,- ,s. II! . luli.in -Ai:'. s ir,l!i. >'s 

' •■ ,1111.:'.;. nil! 'in. s, . ,,:!... !. 1,1' I .1 . 'I i i 1 , i ■ I 

„.,. ,1,,: •....IS... 1- •.. I -ii 
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I tiiuri- IS. Atccvsion rares and civilian wages. 
Tlic stochastic case. 

tl.o strcnph ol the civ.luin lahoi nuirkct. Suppose, lor example, that the conventional view was adopted so 
that an increase in tiie uncn.piov.neni rate sipiiticd a decrease in civilian employment prospects. Uiulcr this 
convcntion;d view accessi.)ns are o„ the supply curve and an increase in accessions should occur when 
unen,ph>ynienl lises. hi the luesent .nodel this is not the case. I'irst an increase in the unemployment rate 
increases retention thus shiltinji the I p, curve hack to I fJ, . AccoinpanyinR this change i.s a shift outward in 
the accession supply cuI^/e troin a, to a,. Ihis is sh.>WM lor the certainty model in I'igure \9. Tlie nc-w 
equiiibnum accession rate is smaller than the old rate, not lar^ieT 11,0 Air rorce rc)ection rale rises and the 




I 'lyitrc i'). Accessions and the strength 
of the civilian labor nnarket. 



nienfal score comiH^silion will tend to rise- as standards are raised. Tlie uiovemeiit of observed accessions a, 
to a/ actuallv reveals a sui^pK elaslictty tor extensions and recnlistments rather than any supply behavior in 
the accession market. It seems reasonable that m light of the better retention supply the Air ^orcc might 
declare a sliglillv larger traction inetit-ihlc for reenlistmcnt thereby improving the AFQT distribution on 
b.>th ends ul the experience distribution. Tins would be revealed as an increase in so (hat the final shift m 
H miglit go from /Ji to rather than to Of course, any skimming of the AFQT distribution at the 
retention market reduces the skiminiiie thai mas he thuie in the accession market. 
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Further analyses of the impact ot the civUian labor market simply follow the lines indicated for the 
e- /of tl;: "iSrwage To gener^i.e tins wage n.y be thought c,r as an expected wage pW. where p .s 
. e measure of the employment probability in the civihuii market. 

3 Fffects o Omme in the Rcmdn'd lorcc u-vcl. Consider tl,e deterministic nuxle! a.ul examine 
the conseqf noes ot a decrLe in the n...dated force level. Rgure 20 cxhibUs this change w.th . s uUmg 
back to F, so that F,, shifts back to F.m. a.ssummg turnover m . unaffected by the .orce level change. Tl,c 

supply of applicants also shifts back, and if the Air 1 orce ;s a perfect competitor in the labor urarket.-p - 
^ so that the change in a ,s proportional to the change in V At the new steady state, accessions equal 
FjM and arc less than die initial accession rate u, . 



"a I 




n}rurc JO. Acces-sions and the force level. The certainty case. 

in the stochastic model the story is much the same and is told by Panels a and b of Figure 2 1. Again 
the conclusion is that the net accession rate falls when the force level is reduced. This dcscnp ion is a 

niplification in at least one important respect. It indicates how one steady state compares wrtli another 
bu Cor the path that mav be taken to reach the new steady state. One notable aspect of the adjustment 
proceTs m y be the Air Force's ability to fire personnel as a means of paring down the torce love.. Thus 
rathrthan shut down accessions to zero and let normal turnover bring the h,rce level down to the desued 

i.e the target can be achieved more rapidly by nnng some of the existing stock ot personne , by u tt mg 
enlistment'bonuscs and so on. Such a policy speeds the adjustment to equilibrium and P^^^^^^^^ 
of the training scho<.,ls, recruiting offices and other parts of the accession pipeline, which would required 
if accessions were to be frozen at zero until the required lower force level is aclncved. f^-^;-;- ' 
Force selectively fires to speed the movement to the new cquilibnum. ,t miglit be expected that Uk Al QT 
distribution of the enhsted personnel in the Air Force would i-uprove. 



Is poimed out above, tlu- level of accessions will Ix- inversely related to unen.pl .ynient. 
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f-'isiiire 2 1 . Accessions and the force level: The stochastic case. 



V. A PRKLUDi: TO THK EMPIRICAL WORK 

Before developing the detailed empirical model, to be estimated, it may be advisable to establ.sh the 
empirical relevance of the approach taken here by examining its implications for earlier studies of .riihtary 
manpower supply. Because the model discussed here links the reter^tion and accession markets and 
incorporates quality rationing (by AFQT category), it has significant impUcations for these earlier stud.es 
that did not consider these aspects of the military manpower marV ct. 

Earlier studies have focused on either the accession market or the retention market, but have not 
linked them together in a simultaneous system. In the accession studies, the focus has been on estimating 
the supply function for new accessions which relates the ac ession rate to the military wage, the civilian 
wage and other determinants of labor supply such as the unemployment rate. From the preceding section . 
should be clear that there are serious doubts as to whether these studies have identiHed a supply function at 
all owing to the fact that the accession rate is related to supply and demand. There are essentially three 
issues that must be addressed in an examination of this work: (a) Is the supply function identified? ^b) 
What analytical treatment is accorded to quality? (c) How do the models stand up to the recent experience 
with Air Force enlisted personnel? In this discussion, attention is confined to two studies, one using 
time-series data and the other using cross-sectiona! data, since there are no substantive differences in the 
models specified in the otiier studies of military manpower supply. 



The Fisher Stud\ 

In a respected study. Fisher I examined the relation: 



1 = + lne^) + a. ln(l U) + a^ln(l ^■^) + a^S? + a^SU + a^AV 
P ^ ' Wm *- ^ 



(63) 



where E = total Armed Forces enlistments in mental categories 1. H, and 111, P = male civilian population 
age 17 through 20. Wc = civilian wage. W,^ = militaiy wage, U - unemployment rate, males age 18 through 
19 A = total accessions (enlistments plus drafts), and In indicates the logarithm of the variable. Season^ 
dummy variables for spring, summer and autumn were also included and are, respectively, SP -spnng. 
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summbr and AU = Autu.nn. l isher round a, < 0, rv, < 0. a, < 0, a. C O > 0, a, < 0. with all but the 
coefficient of (1 - U) signilicant (t-ratio > 2). The elasticity of the onlistnunt rate with respect to military 
earnings was estimated to be 0.46."'* 

The Fi^ r model was estimated with Air J-orce data Ibr the peric.d July I'W) (6907) to June 1976 
(7606) to see if this later experience acaorded well with the nuKlel. Tiio results o! the estimation arc 
presented in Table f. It is clear that the nuxlel does not ortiani/e tlie later data. The coefrieieiit a, ol 

i^a^ was negative in 1-isher's estiiitiStes, is positive lo. the later period and hiiJily signincant. 

Unemployment does not influence enlistments judging Irotn ih- extremely low t-ratio ot its coefncicnt. 
This result agrees with f ishers estimates in that the eoelTicieni of (1 U) was msignificanl in his 
t egressions as well. 

•It is unreasonable lo conclude that the supply of enlistmems is negatively related to the military wage 
from 1969 on but positively related in the l isher period (third quarter I9.S7 to third quarter 1965). Rather 
there is clearly a serious specificatic,.. error in the fisher equation that leads it to imply positive enlistment 
supply elasticities for one period and negiitive elasticities for another. 

Tiihic L Estimates of Fisher Mudel with Air Force 
Enlisted Personnel Data for the Period 
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The model developed here iiidica'e? that observed enlistments may be on the supply curve o. t!ie 
denian." curve depending upon the wage, force level requirements, and supply of applicants. The fisher 
equation must be'considered to be a reduced form ecpiation rather than a supply equation and therelore ,s 
inn uidicative of the suppiv response of enlistees to alternative wages. This comment also applies to the 
oth-r supply studies reviewed: they have failed to identify the supply curve and have instead estimated a 
reduced ft)rm equation of a simultaneous equations model. 

The explanation fi>r Fisher's results with the context of the model developed here would be as 
follows: let w, . referring 'o i igure (22). be the r.lio of the imlitarv v to the civilian wage at the early 
part of the time period. At this wage and given the force level requu. .ent F. the replacement demand of 
the Armed f\)rces is f>J(w, ), where the tumover rate i^i is a func'ion of the wage rati<^ with a negative lirst 
derivative. The ratio w drifted downward over die period according to fisher. So let w. represent the later 
wage ratio. At w, the supply of volunteer enlistments is a, and the number drafted is d - f ,AJ(w, ) - Oi - hi 
Fisher's equation there is a positive relation between the proportion of accessions drafted and enlistments, 
which he interprets as arising from draft pressure. In order to get this relation it is necessary to assume that 
the force level was reduced, sav. from F, to F,. This results in the positive relation between the wage and 
supply as shown bv points on the suiipiy curve, as well as a positive relation between the draft rate and 
enlistments as indicated by a comparison of (a. . d, ) with (a,, d,). If there were dratt-induocd enlistmcvits. 
this would be shown as a riglitward shift of a to position between a, and aj such as shown by the a 



^ 0 
ou rves. 



^^^Mthtuigh Lssuc IS t.k.-n w.th l isher ..iKvr.u.ii: lUc lucaiuntz his cstitn.u- the (.v.t.M pt.vc ot work was 
tnitst:.n(Jin|i in its undfrstanaiim of tho tlaia ami lie military accession problem. 

^^The eurvt:s meet the ct ,ehe.!u!e at the repiaeenunt deinarul since at waizes aln^vc thislevol nodraltinL' occurs 
so tint *irati intliiced eiilisuncnts v.mish. 
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hi^itrc 22. Fisher's "supply" estimate. 



In the absence uf draft-pressured enUstmeiUs. the I'isher equation would estimate the wage supply 
elasticity, at least insofar as it would not be confounded by demand effects of the pe-od analyzed. In the 
later sample period, however, this is not the case as indicated by the estimates presented in Table 1. These 
estimates show a negative relation between the military/civilian wage ratio and enlistments. This result is 
easily explained by the induction in ihe force level aiul rise in the wage ratio which characterizes tliis later 
period. As Figure 23 indicates, the enlist men; rates are not points on the supply curve but are points on 
shifting demand curves instead. 




Figure 23. Wage enlistment relation 
in the post AVF period. 



Grissmet et al 

A more recent study of Air Force enlistments by Grissmcr et al. (1974) is also plagued by 
identifiration problems. Of the five regressions reported, two had a negative coefficient for the 
military/civilian wage ratio. The model used is a variant of the Fisher model. 

These regressions are estimated with cross-sectional rather than time-series data, but it is clear that 
problems similar to those encountered in time-series also appear and make it unclear whether the 



enUstments observed are points on the demand or supply curves. Tne practice ot restncting he 
measurement of supply to the population which is qualified and available lor niihtary service (0 MA) a 
determined by AFQT scores further confounds demand and supply by placing a demand-related constramt 
on supply For example, restricting some of the regressions to mental categories I and II, give supply 
regression coefficients which are negative. But when the regressions apply to ail mental categones. the 
coefficients are positive. 

VI. THE KMPIRICAI. RESULTS 

Before proceeding to the empirical estimation the theoretical structure of the model must be related 
to the data. This requires that it be recognized that any theory is a higlily stylized view of the world The 
elements of the theory represent their real-world coumerparts only imperfectly. With Uiis in mind this 
section wUl bring tt ? various aspects of the theory to bear on the empirical relations expected m the data. 

The actual number of accessions in any period depend' on a number of factors, only one of which is 
the rate of arrival of prospective enlistees. In fact, m the short run the number of accessions must equal the 
turnover plus the - hange in the actual force level. As pointed out above, the turnover rate in the steady 
state is determined by the niean desired length of stay in the Air Force. From tlie theoretical discussion this 
desired length of sta- is a function-amo.ig others -of the Air Force wage, the civilian wage and civilian 
employment opportunities. 'Hiu-s, the demand for and the supply of accessions are not independent. 

The arrival rate of potential enlistees depends on the number of individuals who have desired Air 
Force stays large enough to make the minimum enlistment superior to a working career with no Air Force 
service. As shown above, the aesircd years of mUitary service for any given permanent consumption stream 
depends on mUitary and civilian wages. Tliis relation can be written as 

M M + C 

PV = / e ^%„/t)dt + / e ^^W^.(M, t)dt 
O M 

where PV is present value, r is tlie interest rate. M and C arc respectively years in the inQUary and years as a 
civilian. W,„(t) is the military wage at time t and W^.(M. t) is the civilian wage at time t. 

The effect of military training on civilian wages is accounted for by writing the civilian wage at time t 
as a function of the years of military service. Mihtary service has a positive effect if 

W (M t) > W (O, t) Vt e {M, M+C) (^^5) 

Tliat is if training has a positive ctfect, then the civilian wage after military service will be luglier than it 
would have been after the same num'ocr of years of civilian life. Note that (65) is neither necessary nor 
sufficient for a non-zero desired length of militar\ service.' ' 

If it is assumed that the path of wages both in the military and civilian life grow exponentially at a 
constant rate, then both wages can be written as 

31 The form ot (64) shows .teurly Hk- d.si.iKtinn t>otwcci. ui.r .ippruach an-J the career clioU-e approach. In ti,e 
career choice approach the relevant a)inp;irison wmild be 



so that comhinations o!" military and civilian wurk olturt are irmucd. 

^^That b prolerencefi tor the military versus civilian lite also entc the picture. 

o 
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From (67) it follows that (63) holds if 

M. M) > W^.( ())o^"^^ (^^8) 
Now letting W^,(N!, M) be proportional to W^(0) yields 

where HM) > 0 is the factor of proportioiuility . Note that if tnililary irainiiig has no civilian value, then 
>//(M) = e"^"^^ and W^,(M, M) = W^(()). Using (69) write ((i7) as 

W.(M. t) - 4'(M)W_ (0)*=*' t^0> 

Using (66) and (70) rewrite the present value of total lifetime earnings as 

M M+C 
PV = /e*"^ '^^W,,^(())dt + / e^^"' ^'>'^(M)W^(0)dt (71) 
() M 

which is a function only of beginning niililary and civilian wages. From (71) the slope of the istvpresent 
value constraint (the constant ixTiiianent consumption locus) is 

W.(0) 



c-)M 



^ = W.(0) 



<0 (72) 



^(Ni)e(''^ ,w;^e («-r)M[e(0-r)C_ , j 



Wliich is negative and a functitni of the relative wage. In fact, the greater the civiUan wage is relative to the 
military wage, the steeper is the iso-consumption locus since 

^(M)e^^-^)Me(Q-^)(M^^> ^^3^ 

1 ' LM.(^-OM.^e(--0M,,(e-r)C_,i 

is definitely negative." 

Clearly then the likelihood that any individual will have a desired mflitary stay sufficiently large to 
induce enlistment for a given minimum enlistment period is positively related to the mflitary beginning 
wage and negatively related to the beginning civUian wage. Alternatively, this likelihood is positively related 
to the ratio of beginning military to beginning civilian wages. Given the likelihood of enlistment the arrival 
rate of potential enlistees depends on the number of individuals at the appropriate point in dieir work 
careers. The number of individuals in the 16 througli 19 age group is usually taken to be the relevant group 
for this case. 



"as Ls do ir from (72) this iso-pres-.-nt v;iiuc constraint is not linear in M and C. In fact, it is concave. This concavity 
of the c-onstr.iint in no way altVff; our analysis so lon^- as the constraint is less corcnvc than the indiftcrcnce curves. 
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In addition to the relative beginning wages ttie probability ofbcing employed has been ignored in the 
aV ye analysis. In the long run however, a reduction in the probabUity of being employed will mcrease the 
likelihood that an individual with a positive desired military service that is less than the n.m.muni required 
wiU nonetheless find it optimal to enlist. Thus, some measure of the probability of being employed m the 
civilian sector must be used in explaining short-run changes in the arrival rate. 

In addition to the impact of relative wages on the arrival rate the theory has shown the importance of 
their impact on the desired years of miUtary service. This latter clement is important because length ol 
service along with the allowable force determines tht; turnover rate and thus, Uie demand for enlistees. In 
the Air Force market the actual number of enlistees is detennined jointly by the arnval rate (supply) and 
the force level maintenance requirement (demand). Tliis latter element is composed of the mean length o 
stay in the Air Force and the allowable force level. What is observed as enlistments will, when force level 
maintenance requirements exceed arrivals, be a point on the supply curve and, when arrivals exceed force 
level maintenance requirements, be on the demaiid curve. 

The following paragraphs contain a brief description of the data used for the statistical analysis. The 
data description accounts for the fact that individuals enter the decision making group rather unevenly 
through the year resulting in a seasonal effect on the arrival rate. In addition, during some of the period ot 
the data the draft was still in effect. In tliis case the decision making process described earlier must be 
modified since even those with zero desired i^Iitary service may find it optimal to enlist. In both of these 
cases dummy variables were used to account for these effects. 

Description of Data 

Tliis s<- ion presents a description of the variables employed in the analysis. It is of particular 
importance to note certain institutional aspects of the Air Force personnel system ^hxch have generated the 
available data. Initially, several alternative measutcs of first-tenn enlistments are discussed. This is followed 
by a delineation of the nature and sources of the data which appear as explanatory vanables. 

Much of the empirical work which follows is intended to explain observed variations in accesti-n. of 
Air Force enlisted personnel. Tliere arc two important dates associated with each enlistment: "Total Active 
Federal MiUtary Service Date" (TAFMSD, or service date) and "paydate." The latter refers to the date on 
which the individual executes an enlistment contract, that is, the date on which longevity begins accruing 
for pay purposes. TAFMSD is the date on which die enlistee actually commences active duty. 
Supply-related factors such as seasonality in enUstments and demand-related constramts such as 
end-strength requirements result in the fact that, for some individuals, paydate precedes TAFMSD. For 
example, a high school senior might decide to enlist in January, but not to report for active duty until after 
graduation in June. Or, to prevent the size of the enlisted force from exceeding Congressionally-mandated 
manpower levels near the end of a particular fiscal year, some enlistt^es may be "carried over" to the 
foDowing year. In any case, these individuals are assigned to the inactive Reserve for the penod during 
which they are waiting to begin active service. 

The above considerations give rise to three possible measures of the gross montWy flow of enlistees to 
the Air Force: enlistments based on paydate, enlistments based on TAFMSD, and enlistments of individuals 
for whom paydate and TAFMSD coincide. 

On a priori grounds, one would expect- enlistments based on paydate exhibit a relatively larger 
degree of fluctuation over time than the other two measures. Seasonal trends would be expected to be more 
pronounced in the paydate enlistment series -ince this represents the unadjusted monthly number of 
"hires" by the Air Force. 

If the Air Force attempts to "smooth" the flow of enlistees to the active force, this should be 
reflected in the TAFMSD data. Hnlistments based on service date give a measure of the number of 
individuals who report to begin employment each nionth. 
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Finally* the cnlistnient data on individuals for whom paydate and TAI'MSD coincide can be 
inlerpreted as representing ''iniincdialc ciihsdnenls." These are enUslees wlio do not wait to begin 
c ploynieiil lUid this series wouhi, in general, seem lo follow the basic hiring pattern of the Air h'orce. 

Figure 24 displays the three enlistment scries for the cntiie time period covered by the present 
analysis. The data were derived from a computer tapt.- made available by tlie Air Force Ihinuui Resources 
Laboratory. 

Data relating to the civilian labor lorce were obtained from published and unpublished sources of the 
Bureau of Labor Statistics (HLS).*** It was assumed that the relevant group from which potential enlistees 
arc obtained is the total mak\ noninstitiition;iii/ed population, ages \b to 1^) years, inclusive. No attempt 
has been made to adjust this group to obtain an estimate of the so-called '^qualified military available" 
(OMA). For this age-sex classification, moiithfy observations were gathered on the following variables: total 
civilian labor force participants, total not in the labor force, and total unemployed. In accordance wilJi BLS 
definitions, the total non-institutionali/ed population of 16 through 19'year-old males is the sum ol* those 
in the labor force and those not in the labor force. The uneni.ployment rate is, then, the total unemployed 
divided by the number in the labor force. The employmem rate appearing in soiue of the regressions is 
calculated to be unity minus the unemployment rate. 

In the initial regrcssicwis, civilian wages were takci? to be the average weekly earnings of production or 
nonsupervisory personnel on private nonagricullural payrolls, lliese data were multiplied by 4 to obtain 
monthly wage equivalents. However, no adjustments were made to lake account of variations in the length 
()f the work week. In these same regressions, military wages are the monthly basic compensation of 
individuals in paygrade F-1. Although enlisted persoimel receive a vu:iety of other allowances both directly 
and in kind, most forms of conqxMisation are proportional to base pay so that using only the latter as a 
measure of militarv' wages effects absolute, rather than relative, levels of militay pay. 

Over a period covered by this study, the enlisted force declined from a strcngtii of almost 725,000 at 
the end of FY 1969 to jusi over 480,000 hy the close of FY 1976. To take account of this reduction, a 
force level variable appears in many of the regressions: it is measured by entering the end-orfiscal-ycar 
manpower eeilings established in the ( ongression;il budgeting process. Over Uie same period, however, the 
number of individuals in paygrade F 1 rose from 18,000 at the end of FY 1969 to a peak of just over 
25,000 in FY 197;^ then declined to about 20,000 at the end of FY 1976. Tliis trend is rellected in 
variable *^Fi;^^'^ 

Finally, tour dummy variables have been introduced. Tluee are seasonal dummies: the .spring dummy 
(SPDUM) has the value of 1 for the months of March, April, and May; the summer dummy (SUDUM) 
equals 1 for June, July, and August; and the autumn dunmiy (AUDUM) has the value 1 for September, 
October, and November. To fake accinmt of the pc^ssibility that the operation of the Selective Service 
System had an impact on Air FOrce enlistments, a draft dummy (DFTDUM) was entered. The draft dummy 
has a vaiue of 1 for January 1973, or earlier, and /jcro otherwise.*^'* 

Table 2 summarizes the major jMunts discussed in this section. 



I'.S. Dcparlnioni o\ [nhor. Burcmi ol" Ijhnr Si;Uislics. Employment and Harnin^iK. \Vjshin|:toiK I^.C'.: U,.S. 
(lovrninent Printing Dllitc, various issues. 

l orce level inventories arc depicted in Appendix I). 

O „ '^President Richard Nixon announced the end of the dralt on January 27, I97.K The Air I'orcc is the only one ot 
JCie four services which has never used the draft to procure enlisted personnel, so the DhTDUM can be interpreted as 
"fcprcscnling an exogenous inducement to enlist in the Air !-orce rather than the U*S. Army* 
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Tahlt' 2. Siini.iiary of Variable Definitioiis and Sources 
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4. 

Military vva^-'es. MonlMy b.ise pa> lor uradc l.l 
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A Model for Empirical E<»tiniatk)n 

As a means of deriving an empirical model suitable for estimation consider the basic steady state 
equation derived in Section IV. 

a' = p(l Pj^)r-M. (74) 
Let TT = 1 - pj^ and use the fact that t = prrF to write (74) in two difrerent forms 

a' = (75) 

and 

In order to estimate these equations the levels of f, p. n and ^ nujst be related to tlie exogenously 
detemiined variables Wj^^, W^. and F. 

Beg^in with (75) and assume that 

Ij 1, t3 

r - W,„ W F (77) 
m c 

where the fj are the elasticities of tlie mean force level f wit! -spect to the i-th exogeneous variable, hi 
Section IIF it was shown that f, > 0, f: < 0 and fj > 0. Ni>w, specify the turnover function in a similar 
fashion, viz 

M ^ 0W,, W ^ (78) 
^ m c 

where the elasticities of average tumover are Pi < 0 and /j^ >0 Then (75) may be written 



fi i\ f^ Ml Ml 

or taking loes 



ln«' - ln(0(-)) + (f, +Mi)!nWj^^ +(f-, +A^2)lnW^. H-ju^lnF (80) 

This equation relates the mean accessiim rate to the starting military and civilian wages and the force level 
requirement. Note that (80) is a reduced form equation and information about the structural relationships, 
say the supply equation, is given only indirectly, from estimates of (80), In fact the elasticity of accessions, 
a', with respect to the military wage is f, + Mi ' Tliis is the sum of a positive term, f, = the elasticity of mean 
force level with respect to the military wage, and a negative temi, Mi = llic elasticity of tumover or the 
inverse of time in service with respect to the military wage. In a regression of enlistments against Wp^, W^, 
and F, the coefficients of W^^ do not indicate a supply elasticity. Rather, what is obtained in su-h a 
regression, is \\ + ^t, which is the sum of two opposite forces, one a tendency for higher military w o 
increase the mean force level because of a greater forthcoming supply of volunlecrs, ;mother a tenden^ or 
the demand for accessions to decline because higher wages increase retention of personnel.'''^ 



^'^It is quite pi»ssibk' that a Tc^rcssitMi ostifTuitc off SO) wiuikl yiold .i zero coclficicnt lor InW^^^ even tluni^h boih \] 
and Ai| are significantly luui /ert). 
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This impcmant iMu^ lus prutounJ in.pUcations tor the feasibility of an all volunteer anned force 
becauru lnLates that both of the fundan.ental supply elasticities - to the acce.s.on and retent.on 
market-have not yet been correctly estinuted and nuneovcr, the enlistment supply elasticity has been 
greatly underestimated. 

Equation (80) is to be estunatedjn the next section. Before doing so the unemployment rate must be 
put in the equation. This variable has attracted a good deal of attention m the literature "^a'tary 
nlXw^r but its treatnu.nt has been without adequate theoretical foundation. It is clear (from the 
disTs^n in Section U) tha, the unemployment rate primarily infiuences slunt-term enhstrnents The 
feasonTr tL is that tlu tuations in the unen.ployn,cnt rate are comn.on and the rate is expected to return 
o om "crr^ial level. Thus, the present values of careers in the civilian or mUitary sectors are not strongly 
IffectTd by varia ions in ur.en.ployn.ent. What n,ay be affected, however, is the fraction o job searcher, 
who are wQIing to enter the mUitary tor a short period of time - individuals whose optimal career proWe 
^ouwLve otherwise included no tin,e in the mUUary.- Further, a temporary high leve of-nemployr. n 
would induce those presently in the service to extend rather than leave at the planned time. As a 
Tnlquence the effect of unemployment on accessions is a nettmg out of two offsettmg changes. High 
remioym^^^^ increases the fracfion of indivuiuals joining the military, but by n.ore for those planning 
Lrt stays. High unemployment also induces those presently in to extend, thus reducing accession demand. 
The net affect on observed rates depends on the magnitude of these oftsetting effects. 
\: Ut supply be a function of the "expected" civilian wage ( 1 -U)W„ where U is the unemployment 
raWthen it is readUy shown that equation (SO) may he rewritten as 

Ina' = mOC-) + (f, +p,)ln\V +(r. +M2)1"\V, +(f4 + /i3)ln(l - U)+ f3lnF. l81) 



(82) 



In estimable form this equation becomes " 

Ina' = p\, + ^3,l"\V,,,t + (i:inW^, +ti3ln{l - U) + ^34lnFj + 

where e, is a nornvally distributed random error term with zero mean, and t refers to the time of the 
TbseW on (monthly in the sample used). A test of the hypothesis that unemployment ^ters th 
^ntrn nt/extension decision as though it were the probabUity of securing the wage W, is wheUier or no 
a. ^ li, if they are not equ.il. then unemployment enter, the supply/retention process 'n ^ome other 
f^h.on. Generally should not equal (3., hcca.rse difterent unemployment rates apply to enlistments and 
continuations and these decisions involve ditlerent age-experience groups. 

One other equation to be estimated is another form of (80) which uses the ratio W„,/W,. This 
equation may be written ^ 

= lm;X-) i- (\\ y m^)ln(— - (f^ + M,)ln(l - U)+ t3lnF (83) 



W 

c 



Here f, Mr are the elasticities of f. and p with resfTect to the wage ra//o. ms equation contains no 
information which differs fron. (HO). It is used because of the large number of studies that have used the 



wage ratio. 



Estimates 

- l-stimates of (82) and (83) are obtained using three different measures of the accession rate as 
explained in Section VI. Tliese estimates are discussed in orde; beginning with accessions whose paydate 
and service dates are equal, then moving to acce -'ons by paydate and then by service date. 

,,.vot .ncmploy.ncnt i. to make the a>nstraint convex ^o t^^^^^^^^^ 



incrcxsf. 
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Accessions. Paydate = Service Date 

An accessiorTwhose pay and service dates are equal iii an individual who commenced active duty on 
the date he began accruing Icngenty. This individual may be regarded as one who neitlier elected to nor wlls 
required to wait to begin ser'ice after executing his enlistment contract, hi order for such an evofit to 
occur, there must be a vacancy i-^ the force when the individual applies for enlistment, h follows then that 
this individual did not wait in a q leue of applicants, but was processed right into employment upon his 
**arrival" or his execution of the cor.tract, TJie proportion of individuals who are able to begii^ -n^ployment 
immediately is elated to tlie proporvion of the time the force is below its ;juthuri/cd This in turn is 
related to p' = f/F or the ratio of mean to the authorized force level 

Thus whatever increases proportion of time the service is at full strengih, as measured by p\ 
should reduce accessions whose pay and service dates riiatch. This hyi>othesis is bioadly confirmed by the 
data in App>endix C as well as fugiire 24. 

hi Table 3 througli 8, equations (82) and (83) arc estimated frofn the sample already described ^''^"^ 
The sample of monthly observations spans the period from July 1969 to June 1976 (6907 to 7606). The 
estimates are made over the entire sample with a dummy variable included for the period 6907 to 7301 to 
represent the period of the draft (Tables 3 and 4). Tlie estimates were also made separately on the 6907 to 
7301 subsample (Tables 5 and 6) and on the all volunteer period 7302 to 7606 (Tables 7 and 8). The 
sample periods and form of the dependent variable are identified in each table. The SP, SU and AU dummy 
variables, as identified in Section VI, represent seasonal periods spring, summer ancl autumn. Two forms of 
the dependent variable were used in tlie logarithmic equations estimated. The log of the enlistment rate 

R 

LNERTE was used as the dependent variable in (82) ;md (83). The othei: form ch^ on was the k^g ot -~ 

where R is the enlistment rate. The latter form is referred to as the LCXrIT model (s.c Cooper. 1977; Tlicil. 
1971). 

The results for the entire sample are mixed as niiglu be expected for such a heterogeneous period. 
The equations have rather higli values, but the Durbin-Watson statistic (D W) indicates llie presence of 
a good deal of serial correlation. 

The DFT dummy is not significant and does not permit the periods to be differentiated by the 
intercepts of the reduced form equation. There is no persistent pattern to the seasonal dummies. 

The coefficient of the wage ratio (W^^) is negative at high levels of significance with both forms of 

dependent variables. This coefficient is l,^ + n where e^^ > 0, and < 0. Tims the necative coefficient 

suggests that a higlier military/cwilian wage ratio induces improved retention, thus lowering the ob:,ciVL-d 
accession rate. When each wiv^c enters the regression separately the respective coefficients arc negative and 
significant.'*^ 

Tliis pattern does not hold up over all subsamples. however, and it is difficult to attach any 
significance to tiiis H.-ding, The pattern for the cinpinyment and force level variables is also unstable T i 
this sample. 

The somcv/hat more homogeneous sample for the period ()907 to 7301 , duritig which the dralt was in 
effect yields more jr foresting results. The D VV statistic indicates that, while some serial correlation 
remains; it is less of a prwMem. For this sampic, the wage ratio cocffichMil is nci:.ative at very higli levels a[ 
significance. A clearer pad cm emerges for the wages entered separately: ilie niilitary wage Ins a negative 

"^"^ I'ho actuaj rcii^rcssinns conMin tun v,iriaMo^ no! discnssod m tlic OicorotiL-:!! discussion Libi)vc, T hese Lire tlie 
number of personnel authtMi/eil in ;M\i.r.ule I (denr.ted as M in the reiiressioris) ,iih1 the !alH>r ftirce parlteiparinn rate 
(denoted as L! PR). l\\c Hrst ol these is use.l js a proxy tor ihe desired niaTiirhy ot tfie tor. -/ I tie second is an aiternati\r 
til ihc eniploynienl rate. 

'*^Tti:it is, both increases in eivihan and inere;ises in (nl]i1.ll^ w.uies reduec net enhstnients. In a propei.y spedtied 
model If the wa^c ratio v erc the rek'vant variable Ihe eoeitu K'tu< ot \'\^^ and \V\.. siiouUi h,i^^ ^een CLpKil but opposw.- in 
sij;n. However for reasons which will he elii^ ul;irrd \^cU^\\ smn' oT the nh>de3s esiiin.it i .ire noi jnopcrlv spei ita-d 
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Table 7. OLSQ Regrcision Estimates of Reduced Form Model: Accessions by Paydate = TAFMSD 
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and hi«lrly siKnillcant relation to accessions, aiid the civilian wage laclcs to low signincance lh.s suggests 
tl^at elM> ruXJhe period of the draft when the supply to the Air Force was encouraged the pr.uary 
e^?e;tTf htTr Force^^ was to reduce accessions because of a strong retention effect. The pattern o 
e^eLon coeftlci^^^ si.es'for the en.ployn.ent variable shows great seusitivity /^^^^ ^ '^'"^^^^^ 

wSi it in the regression. Moreover, this period is characterized by observations on tl.e demand side of he 
rrk^t so what is revealed in the en.ploynient oofficient is the relation of A.r Force demand to other 
variables that are correlated with ( 1 U). Tliis observation is further supported by the negative coefficent 
or^^th or e leTel variable. In a non-draft period this coeff.c.ent would be positive fo. a systenyn steady 
state. The negative coefficient appears to be due to the large force level changes that occurred over the 
period and the presence in the force of large nun.bers of individuals with conmion enWstment periods. When 
fbrce level requirements were reduced late in the period, a large proportion of the force also ended its tour 
thus requiring higli levels of accession flows. 

Tlie most stable and interesting results are those covering the volunteer period 7302 t.> 76(X,. Ilic 
D-W statistic indicates a reasonable lack of serial correlation in the sample observations The wage ratio 
coefficient is negative, but statistically insignificant in the LNl-RTh regressions (Table 7). The torce ieve 
variable dominates all other variables in terms of significance, which is to be expected since the reductions 
in force level that took pi .ce over this y^-uod wore by far the major changes in the underiying exogenous 
variables.^ ^ 

In Table 8 the coefficient .-f the wage ratu. is negative but not significantly so. When the wages are 
entered separately, d,e coefficient of the .mhtary wage bocon,es significantly negative while the cm tan 
wage coefficient is positive but not significant.- Both these ^efficient signs suggest that the equilibrium 
accession rate is demand-determined. A rise in the military wage reduces turnover and accession demand 
thus lowering observed accessions. A higi.er civilian wage increases turnover and thus accession demand and 
so leads to an increase in observed accessions. The positive bu, insignificant coefficient of e-ploy.ucnt 
opportunities is also consistent with this view. Enhanced c,v.l>an employment opportunities reduce 
retention, thereby increasing accession demand leading to a highc obs- rved accession rate. 

Accessions: Pay date 

An enlistee's paydate marks the time he has executed an enlistment contract and begins accruing 
longevity but has not begun active duty. Since paydate records the time an individual enhsts the number ol 
aTctssTons by paydate is the closest counterpart to supply available in the sample. Some enlistees wdl begin 
^XTce on their paydate and others will begin later, however, thrs timing woiUd seem to depend more on the 
^"o'nel management practices of the Air Force, and pariiculariy on the need to smooth out the random 
nuctuations in enUstments to meet force level requirements and manage training school loads. 

Estimates of the reduced form equation (83) are presented in Tables 9 through 14 The estimates for 
the entire sample do accord somewhat more importance to the draft dummy than those obtained for 
paydate = service date accessions. The pattern of seasonal dummy variables also suggests that the supply ot 
TnUstments is heaviest in the spring, whereas accessions by service date were heaviest in the summer, 
reflecting the car.T-over ot die heavy -pring enlistment surge. However, for the all volunteer penod 7302 - 
7606 the enlistment surge occurs in the winter quarter (see Tables 13 and 14). This is consistent with he 
view that during the volunteer period fewer enlistees are drawn from c(dlege. quite possible because, in the 
absence of the draft, the inducement to attend college is lessened. 

Throughout the estimated equations the coefficient of the wage ratio is positive but insignificant. For 
the equations estimated by paydate = service date (Table 3 through 8) and by service date (Tables 15 
through 20) this coefficient is consistently negative. Tins does support the view that enhstmcnts by paydate 



* ' These results point up the imporlancc ot the retention markcl in the dctemiinations of acce<:'^'' 
'»2in thi<: t-ite tiie siuns of the two wuges arc as prodicted opposite and moreover in two of th. ssions tliey arc- 
not si«J.candySe^nt m ^bsoil. value in'di.atin, lha. tor th,s sample period and deftnition of accessions the relaOvc 
wage variable is relevant. 
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arc more indicative of supply activity. It must be kept in mind, however, that the equation estimated is not 
a supply equation but is a reduced form equation showing the net effect of demand and supply variables on 
enlistments. 

When the mUitary and civilian wages are separately entered inf die regression equation for the all 
volunteer period, the military wage has an insignificant negative sign. This reflects the opposing forces so 
often referred to in this report. A higher niUitary wage increases retention thus reducing accession demand 
but also increases accession supply. As a result, the actual accession rate moves slightly downward The 
coefficient underestimates the elasticity of retention with respect to the military wage. On the other hand 
the coefficient of the civilian wage is significantly negative for the volunteer period, but this coefficient is 
insignificant in the paydatc = service date and the . -wicc date regressions. This is further evidence that 
paydate accessions reHect supply activity better than the other variables which are subject to Air Force 
personnel management policies to a greater extent. Also ooth tlie civilian wage and the employment 
variable have negative signs in contradistrinction to the other regressions which further supports this view. 
However, the coefficient of cannot be taken to be a supply elasticity with respect to the civilian wage 
for several reasons. First, tiie force level coefficient is negative indicating that the estimates of the reduced 
form equation are probably niisspecified. Moreover, the daia are plagued by a strong negative correlation 
(r = 98) between the civilian wage and .ae force level. Largely, this is due to the fact that the wage rates 
are not dclleatcd by a price index. White these problems do not affect interpretation of the wage ratio, they 
do vitiate the results for those equations in which both wages enter separately. 

Accessions: Service Date (TAFMSD) 

New accessions begin service on th.ir TAFMSD. This date may match die paydate for many 
individuals but it is later than the paydate for the largest proportion of inductee* Tliere are two reasons 
why service date is later than paydate. Tlie volunteer may wish to sign up now in order to pick the date of 
entry into the ser/ico. Or the Air Force may wish to carry over personnel from a given month to a future 
monUi as a means of smoothing the How of accessioas. In either case it is evident diat observed accessions 
by service date reflect Air Force willingness to allow early sign-ups or to smooth accession flows and tlius 
one would expect accessions by service date to more strongly reflect Air Force demand policies than 
accessions with paydatc equal to service date. 

This conjecture is supported by comparing the coefficients of the wage ratio in service date 
regressions (Tables 15 thru 20) with those in the paydate regressions (Tables 9 througli 14). For the 
volunteer period the wage C(«;ffidcnts for service date accessions are negative (thougli not significant) wlule 
they are positive (but insignificant) for paydate accessions. Note Oiat the equation estimated is stUl a 
reduced form, not a supply or demand equation: a reasonable conjecture is simply tliat vanations m 
accessions by service date are more reflective of variations in demand than supply. This conjecture is further 
borne out in the regressions for the entire sample. In tlie paydate regressions the coefficient of the civflian 
wage is negative but larger in absolute value and statistically more significant tlian the sci^ice date 
regressions. This finding accords with the notion Uiat the civilian wage, wliile a factor in Air Force accession 
demand because of its effect on the retention market, more strongly affects the direct supply of volunteers. 

AFQT Distributions 

h has been argued throughout this report that if the Air Force wage, and the civilian alternatives of 
volunteers and the rate at wliich prospective volunteers search ttic Air Force are all fixed, then the force 
level the quality of personnel, or both will do a random walk. Fvidence has been presented (see Appendix 
D) to support the tact that the personnel inventory does fluctuate, and does not always equal tlie mandated 
force level. Some inventory adjusiment is made at year-end to meet the year-end force level constraints. 
Nonetheless, the force level is not pernntted to deviate far from the mandated Ic^el; montlily personnel 
inventories match interpolated year-ond constraints fairly closely. Tliis raises the issue of wl at is happening 
to the AFQT distribution. Does it lluctuatc as this theory suggests, and if so docs it follow the pattern 
suggested by the theory? 

7:5 
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The thouiv uuluMtcs tluit 111 tiie accession tna.ket it the Air lurce is to meet its force level 
constraint, it must bo a quality taker. Tliat is. it must take its quantities ol monthly accessions from the 
hi&lKst mental category consistent with acquiring the accessions required for that month. It tliis is so, then 
whenever supply is plentiful relative to demand, say because the military wa^e is favorable relative to 
civilian wage or the civUian market exhibits high unemployment, the Al'QT distributions ol entering 
recruits shoukl shift toward higlier tnental groups. Moreover, the same effect is operable in the retention 
market and serves to sluft the Al OT distribution of those retained whenever the downward fluctuation in 
the cisihan ecoiuimy is sufficiently great. 

in Appendix 1-. histograms of the AI OT distributions tor less than 1 year of service and 4 years of 
service arc given bi-annually for rcceniber 1^)70 througli h>7(i. Tlie behavior of the left- and right-hand tails 
of the distributions evidences Air lorce skimmings (slirinkage of the riglU-hand tail) during high 
unemployment years l'r/4 ;ind i')7(). <>ii the oiher hand there is some contraction of supply, as shown by 
the shrinkage of the left-hand tail, dunng better employment years. This is caused by the higher mentiU 
groups opting Wn civiiiLm employment and \hc ! urce meeting its quota by taking in individuiils w-tli 
lower scores 
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.•imA7>/.V .1. CONTINUATION RATliS, ML AN TIMl- IN TIIL AIR ^ORCl:" 
AND PROMOTION PROnABlLH ll'S 



Table Al displays continuation rates fur tlic tot:il enUsted force. Tticse arc conditional probabilities in 
tl^e sense that they measure the odds that an individual in his ith year of service will survive (continue) to 
the i + 1st year of service. Tlu^ available data were generally for :-year length ot service categories. Thus if 
Cj represents the continuation rate, a typical entry in Jahle Al ^ves the probabihty ^^^at enhs^^^^ 
eianiple, their first or second year of service remain in t Air l orce through their third or fourth year of 
service. (Tlie j subscript refers to the terniinal year of service.) 



Table A2 sliows the calculated stoppmg rates, Sj, lor tlic total enlisted tnrce. Sj 



1 C 



J' 



Table Al . Totiil Enlisted Force Continuation Rates 



Years of Service 



19 69 



1970 



From 



To 



June 



Dec 



June 



Dec 





1 


1 


■> 


\ .000 


1 .(lOO 


I. (101) 


I .000 


] 


") 


3 


4 


U.474 


0.5'M 


(I.602 


0.54 ^ 


\ 




4 




0.204 


0.16^^ 


0.201 


0.?3>7 


4 




s 




().S4n 


(J.S47 


n.M5 I 


0.004 


3 


4 


4 




0-306 


O.^M 


t».377 


0.5:: 


4 


5 


6 


7 


O.S4 7 


0.H56 


n.H5S 


O.K'^3 


fi 


7 


K 


^> 


0.714 


0.755 


n.S 1 H 


0 k:4 






to 


I I 


< >.''25 


O.S.S7 




03>64 


to 


i 1 


12 


\ 3 


O.^M 5 


o.v 3 2 


11. 3 


0.»>61 


12 


1.^ 


14 


15 


0.S7 3 


O.V7^> 




o.wxs 


14 


15 


16 


17 


0.^>^M) 


o ^^S> 


1 .luM 


03iS7 


16 


17 


!H 


]') 




0.^>S^> 


l.lMKi 


o/^*^^ 


18 


J4 


20 


21 


{) 41^ 


{)A \ 6 


0.4 1: 


1^376 


20 


21 


•» "> 


2 3 


0 4 3^) 


0 507 


(K5i'K 


0.519 




2.< 


24 


25 


(l.5^M 


(1.6 3 2 


0.6 15 


(K6:2 


24 


2 5 


2h 


27 


0,565 


(1,5^^5 


0.6 12 


0.6(0 


26 


^7 


28 - 


2^ 


0.602 


0.h33 


U.hOH 


n.5H4 


2K 




30 


31 


liJH7 


O.IHO 


f).l Hi) 


O.PM 






Note. — 


Scniri.t- Air 


l i iTL I' S vst c-ni s V 


>nun.iii J , 


Div 




n. 2^ luly 1 


<>77. 









1971 



1972 



J une 



I .oon 
0.5 1 3 
0.347 
11.064 
0 6t)5 

0.SS3 
0.076 
0.963 
0.095 

0.9') i 
(K340 
0.52 I 
(1.575 
0.5 3 2 
0.5 15 
(M45 



Dec 



J une 



Dec 



I .000 
0.5 3S 
0.3 26 
0.950 
0.4 64 
0.K49 
0.H05 
0.96 1 
0.957 
n.9H9 

0.996 
0.347 
l».504 
0.607 
0.500 
0.4 5 3 
(».I23 



I .000 
0.514 
0.349 
0.926 
0.422 
0.8.16 
0.775 
0.94 3 
0.951 
0.979 
0.985 
0.991 
n.364 
0.479 
0.576 
0.447 
0.357 
0.0K5 



1 .000 
0.5 51 
0 346 
n.940 
0.4 39 
0.K46 
0.776 
0.044 
0.949 
0.977 
0.986 
0.989 
0,384 
0.465 
^'.553 
1J.384 
0.268 
0 041 



1973 



June 



1. 000 
0.531 
0.354 
0.921 
I) 509 
O.S'>f) 
0.776 
0.^^^4 
0.'M2 
O.^J72 
0.97^> 
0.98v) 
0.400 
0.493 
0.575 
0.370 
0.269 
(».022 



Dec 



1 .000 
0.522 
0.370 
0.926 
0.580 
0.7 82 
0.7 75 
0.917 
0.930 
0.957 
0 9b3 
(1,964 
0.377 
0.464 
0.554 
0.325 
0.229 
0.006 



1974 



June 



1 .000 
0.512 
0.46 3 
0.927 
0.626 
0.771 
0.776 
i).928 
0.954 
0.98 3 
0.996 
0.967 
0 383 
0-481 
0.588 
0.346 
0.227 
0.008 



Dec 



1 .000 
0.586 
0.436 
0.906 
0.603 
0.803 
0.777 
0.931 
0 95 1 
0.985 
0.997 
0.994 
0.438 
0.534 
0.648 
0.433 
0.329 
0.014 
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ldhkA2. Total Enlisted Force: Stopping Rates 



Yean ot Service 
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1970 



1971 
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To 
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• I 


1 




0 


0 


0 


0 
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i ) 


I 2 


3 


4 


^26 


.406 


.398 


.457 


,487 


,462 


3 


4 




.796 


-8 31 


.7 99 


.703 


.65 3 


.674 


4 


.S 




I60 


.15 3 


,1 49 


-(^96 


.036 


.050 


3 4 


4 




.696 


.7()'i 


.6 23 


.478 




.536 


4 5 


6 




.15.^ 


.144 


.142 


.147 


.121 


.151 


6 7 


8 


9 


.286 


.245 


.1X2 


.176 


.1 17 


-r>5 


8 ^ 


10 


1 1 


.075 


.113 


.041 


.03f> 


.024 


.039 


10 11 


12 


1 3 


.(185 


.068 


-037 


,<M9 


.037 


-04 3 


12 13 


14 


15 


.027 


.021 


.00 3 


-OJ 2 


005 


3M 1 


I ^ S 5 


16 


\1 


.01 (t 


.015 


1 1 


01 ; 


01 1 


.oil 


16 17 


!H 


19 


.007 


.01 1 


11 


.006 




.004 


18 19 


20 


21 


.58 1 


.584 


.5SS 


.6 24 


.660 


.65 3 


20 21 


:) 7 


> \ 


S6 1 


.49 3 


4*J2 


.481 


479 


.496 


2 2 2 3 


24 


->^, 


,406 


.368 


.3H5 


.378 


4 2S 


.39 3 


24 25 


26 


27 


.435 


- t(>^ 


,3H8 


- Vi9 


468 


-5(10 


26 27 


:^8 


29 


, V^8 


.367 




.4 16 


4M.- 


.547 


38 29 


3«) 


31 


813 


.82«' 


S2i» 


.HO'J 


.855 


,87 7 


Note. — 

i )ivi.s:(ui 2 ^ J wl 


S<Mir 


re- Air 






( > 1 >:) n ! 


Air 





1972 



197 3 



June Dec June 



0 
.486 
.651 
.074 
.578 
,164 
.225 
,057 
.049 
.0:1 
.015 
(Hl9 
6 36 

•^2 1 
.4 24 
.553 
.64 3 
3>I5 



0 

.449 
.6 54 
.060 
.561 
.154 
-224 
.056 
.051 
-i»23 
.014 
.01 1 
-6 1 6 
.5 35 
.447 
.6 1 6 
.7 32 
9 SO 
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-J 



0 

469 

.646 
.079 
.491 
.1 80 
.224 
066 
.058 
(^28 
.02! 
-020 
.60(i 
.507 
.425 
.6 ^0 
731 
.978 



Dec 



0 
.478 
.6 30 
-074 
.420 
.218 
.225 
,083 
.070 
.043 

.0 36 
.^2 3 
.5 36 
.446 
.675 
-7 71 
.994 



1974 



1975 



June 



0 
.488 
.5 37 
-073 
.374 
.229 
.224 
-072 
.046 
.f)l7 
-004 
,033 
.617 
,5 1 9 
,412 
.654 
.773 
.992 



Dec 



June Dec 



0 
.4 W 
-5(»4 
.094 
.397 
.^97 
-223 
.069 
.049 

.003^ 

.Otl6 

.56 2 

.466 

.35? 

.567 

.671 

-986 



.560 
.108 



.510 
.088 
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Using the inrornvatior. m Tables Al and A: the probabilities l years oi service, l\ can be obtained 
and are shown in Table A3. The \\ represent the conditicriai probabilities that an individual leaves the Air 
Force in his ith year of service given that he has remained up to that point, that is 



16 

P: = S: M S 
j 



TJiese calculations used the midpoints ol the year^ ot sci^ice intervals. Mean lime in the Air l-orcc(M)is. 
then. 

16 

' 11 
i-i 

where Yj is the midpoint given in Column I of Table A3. 

Hie promotion probabilities m Table A4 were developed from cross-sectional data. 
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Tiibk M Probabililies of Yoan of Service, Mean Years of Service 



'nnof 
iirvlct 

Equali Juni 



1969 



1970 



1971 



Dec 



Junt 



Dec 



June 



Dec 



1972 



June 



1.5 


1 


1 


1 


1 


I 


1 
I 

,24') 


1 

,250 


3.5 


.249 


.241 


,24(1 


,^48 


,250 


4.5 


.101 


.123 


.141 


.H5 


,123 


I.U 


,125 


6.5 


.019 


,021 


,028 


,(1.^6 


,033 


,1132 


.030 


8.5 


.025 


.027 


.029 


,035 


,()2K 


.1133 


,1)32 


10.5 


.006 


,011 


,006 


.01)7 


.006 


,()()6 


,l)liH 


12i 


.006 


.0116 


,005 


,007 


,1)08 


,110] 


,l)0(i 


14.5 


.002 


.002 


.1101)4 


.01)2 


.1101 


,0112 


.003 


16.5 


.001 


.(101 


0 


,1102 


,1102 




,1102 


18.5 


.0005 


.001 


0 


,1)1)1 


.1102 




.1101 
,028 


20.5 


,017 


.021 


.036 


.(142 




,1)35 


22i 


.007 


.00'' 


,015 


.1117 




,013 


,1111 

.1105 


24.5 


.003 


.00^ 


,(107 


,i)(lH 


.Hill 


,110(1 
,11114 


26.5 


.002 


.006 


.0(14 


,(105 


.(1(16 


,003 


28.5 


.001 


.003 


.1)03 


.003 


.1)03 


,(iil2 




30.5 


.0004 


.001 


,001 


,(inl 


.1)01 


,1)004 




Mean 


4.028 


4.646 


5.003 


5.437 


5.601 


5,1/26 


4,717 



Dec 



1973 



June 



Dec 



1974 



June 



Dec 



1975 



June Ol 



1 1 



,247 


,249 


, .250 


.250 


.243 


,1.3() 


,133 


,127 


.120 


.140 


,0'O 


.040 


,052 


,057 


.056 


,036 


.039 


,041 


.043 


.049 


,1)08 


.011 


,014 


.013 


.014 


.007 


.009 


.011 


,008 


.010 


.003 


.004 


,006 


,01)3 


.003 


.002 


.003 


,1)05 


,001 


.001 


,001 


003 


.1105 


,1105 


.1101 


.1132 


,034 


.033 


,018 


.047 


.013 


,014 


.013 


.015 


.021 


.006 


,007 


■ .006 


.007 


.010 


,003 


,004 


.003 


.004 
,(1111 


.007 
.003 


,ih:i 
.11001 


.001 
,00003 


,001 
.00(101 


,000!) 1 


.000 


4.964 


5,271 


5,404 


5,463 


6.067 



Noll. -Source; Air Force SystnnsCioiiiniana. Air I'nrci' Hunun lUsourccs l..ibor;itory, (:.)mpiit,itioMal .Scinues [livisn.ii. 25 July 1977. 
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Table A'f. Total Enlisted Force: 
Promotion Probabilities 

I'ruiHihility th.ii an Indivutiuit in I'ny^tulrs 
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(>"^) 


U 


Dec 




O.H^^O 


J une 


70 


03)H7 


Dec 


70 


0>)40 
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71 




Dec 


71 


0.871 


J une 


7: 


0.*)H3 


Dec 


72 


0})26 


J une 


73 


0.8b4 


Dec 


73 


0.854 


J UIIO 


74 


O.H33 


Dec 


74 


0.78') 


.1 une 


75 


0.7f>7 


Dec 


75 


0.743 


J uno 


76 


0.802 


Dec 


7(1 


0.70') 



E5 



0.787 
0 75') 
0.818 
0.862 
0.877 
0.823 
0.854 
0.84b 
0.7f>5 
0.740 
0.746 
0.70^) 
0.653 
0.621 
0.641 
0.607 



E6- E9 



0.782 

0.785 

0.866 

0.8^0 

0.869 

0.842 

0.886 

0.885 

0.801 

0.804 

0.796 

0.749 

0.706 

0.677 

0.725 

0.669 



Note - Sour..-. .Mr l ore.- Syslcnis Co iT.in..nd , Air I'orcL- Huii,:.ii RL'snurc.s 
1 ..hor.uorv, (\. mput.iti.Mi.il Si\l-iih.-s ! livi.sioii , 25 July 1^)77. 
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riKurr 1)4, P;n grades \A E5: For c levels and authori/ed end-strength, FY69^FY76, 
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